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EMERGENCY INFORMATION
TINKER AIR FORCE BASE, OKLAHOMA

Organization Telephone Number
Tinker AFB Emergency Number 117
Fire Department 734-7964
Base Hospital 734-8249
Ambulance 734-7964
Midwest City Regional Hospital 737-4411
Poison Control Center 800/492-2414
National Response Center 800/424-8802
ES Contract Physician 512/459-1111
ES Office Health and Safety Manager - Randy Palachek 512/719-6000
ES Site Health & Safety Officer - Marc Harder 512/719-6000
ES Project Manager - John Yu 512/719-6000
Tinker AFB Project Manager - John Schroeder 736-2941
Tinker AFB Contracting Officer - Gordon Mohon 739-3367

Note: When dialing from an on-base phone, it is not necessary to dial *73’ of
on-base phone numbers.
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Action Levels

Level B
Contaminant Level
Benzene > 1 ppm
Chromium > 250 mg/m?3
Dichloroethene > 1,000 ppm and < 4,000 ppm
Chlorobenzene > 500 ppm and < 2,400 ppm
Vinyl Chloride > 1 ppm
1,2-Dichlorobenzene > 1,000 ppm
Tetrachloroethene > 25 ppm and < 500 ppm
Trichloroethene > 50 ppm and < 1,000 ppm
Level C
Contaminant Level
Chromium > 0.5 mg/m3 and < 250 mg/m?3
Dichloroethene > 200 ppm and < 1,000 ppm
Chlorobenzene > 10 ppm and < 500 ppm
1,2-Dichlorobenzene > 50 ppm and < 1,000 ppm
Trichloroethene < 50 ppm
Organic Vapors < 5 ppm with < 1 ppm Vinyl Chloride
< 10 ppm with < 1 ppm Vinyl Chloride
and < 5 ppm Phenol
Level D
Contaminant Level
Benzene < 1 ppm
Chlorobenzene < 10 ppm
Chromium < 0.5 mg/m3
Dichloroethene < 200 ppm
Ethyl benzene <100 ppm
Vinyl Chloride < 1ppm
1,2-Dichlorobenzene < 50 ppm
Tetrachloroethene - < 25 ppm
Toluene <50 ppm
Trichloroethene < 50 ppm
Xylenes <100 ppm

Explosive Vapors and Oxygen Deficient Atmospheres

Level to
Contaminant Stop Work
Combustible Vapors > 10% LEL
Oxygen < 19.5% or > 23.5%

ES\AU40S11\ACT-LEV



ACGIH
AFB
APR

ASTM
CFR
CNS
CPR
CRZ

dB
DCE
ES

eV
EZ
FID
FS
H&S
IDLH
LEL
MCL
pS/cm
MCL
mg/kg
mg/L
mg/m?3
mph

MSDS

MSHA
MSL
MW

NIOSH
NPL
OSHA
OVA
0O,
PEL
PFD
PID
PPE

ppm

ES\AU40511\FIN-H&S2

ACRONYMS AND ABBREVIATIONS

American Conference of Governmental Industrial Hygienists
Air Force Base

Air-purifying respirator

American Society for Testing and Materials
Code of Federal Regulations

Central nervous system

Cardiopulmonary resuscitation
Contamination reduction zone

Decibel

Dichloroethene

Engineering-Science, Inc.

Electron volt

Exclusion zone

Flame ionization detector

Feasibility Study

Health and safety

Immediately dangerous to life and health
Lower explosive limit

Maximum contaminant level

Micro Seimens per centimeter

Maximum contaminant level

Milligrams per kilogram

Milligrams per liter

Milligrams per cubic meter

Miles per hour

Material safety data sheet

Mine safety and health administration
Mean sea level

Monitoring well

National Institute of Occupational Safety and Health
National Priorities List

Occupational Safety and Health Administration
Organic vapor analyzer

Oxygen

Permissible exposure limit

Personal flotation device

Photoionization detector

Personal protective equipment

Parts per million
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RI
SCBA
SCGW
SHSO
SZ
TCE
TCL
TLV
TWA
USACE
°C

°F

ES\AU40511\FIN-H&S2

Remedial investigation
Self-contained breathing apparatus
Soldier Creek/IWTP Groundwater Operable Unit
Site health and safety officer
Support zone

Trichloroethene

Target compound list

Threshold limit values
Time-weighted average

U.S. Army Corps of Engineers
Degrees Celsius

Degrees Fahrenheit

vil
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SECTION 1
PURPOSE AND POLICY

The purpose of this health and safety (H&S) plan is to establish protection
standards and mandatory safety practices and procedures for Engineering-Science,
Inc. (ES) personnel employed in the project field activities at Tinker Air Force Base
(AFB), Oklahoma. The plan also provides responses for contingencies that may
arise during field investigations. The provisions of this plan are mandatory for all
on-site activities. All ES personnel on the site will abide by this plan unless other-
wise specified through formal addenda. All ES personnel who engage in field inves-
tigation activities for this project will be familiar with this plan and comply with its
requirements. The development, implementation, and enforcement of the H&S
plan is the responsibility of ES. Subcontractors will be required to submit their own
H&S Plan which conforms to the requirements of this plan, at a minimum. The
contents of this plan may be revised or modified at any time based on the receipt of
new information as the field work progresses.

The expertise of personnel from various disciplines will be employed to assist in
conducting the field investigation safely. This plan complies with requirements of
the Occupational Safety and Health Administration (OSHA) Title 29, Code of
Federal Regulations Parts 1910 and 1926 (29 CFR 1910 and 1926) and other appli-
cable health and safety regulations.

A site description and scope of work summary for the project are provided in
Section 2. Section 3 presents the project team organization, personnel responsibili-
ties, and lines of authority. Site-specific training and medical monitoring require-
ments are contained in Section 4. Section 5 presents a safety and health risk analy-
sis. Section 6 contains the site emergency response plan and list of emergency con-
tacts. Site-specific requirements for levels of protection are included in Section 7.
Air monitoring procedures, equipment, and instrument calibration are provided in
Section 8. Site control measures, including designation of site work zones, are
contained in Section 9, and Section 10 provides detailed site-specific decontamina-
tion procedures.

All field team members are responsible for reading and complying with the
project H&S plan. No employee shall perform a project activity that he or she
believes may endanger his or her health and safety or the health and safety of
others.

1-1 Final
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SECTION 2
SITE DESCRIPTION AND SCOPE OF WORK

2.1 BACKGROUND

Site: Tinker Air Force Base
Contracting Officer: Gordon Mohon
Telephone Number: 405/739-3367
Technical Point of Contact: John Schroeder, P.E.
Site Telephone Number: 405/736-2941
Proposed Dates of Work: September 1, 1993, to

September 30, 1995
Overall Hazards Low

2.2 SITE HISTORY AND DESCRIPTION

Tinker AFB is located in southeast Oklahoma near Oklahoma City. Average
temperature ranges from 60 to 62 degrees Fahrenheit (°F) with extremes ranging
from -17 to 113°F. Rainfall averages 33 inches per year, and snow accumulates
from November to March for an average of 9 inches. Winds at Tinker AFB are
variable, prevailing from the southeast and averaging 14 miles per hour with the
possibility of gusts up to 87 miles per hour. Annual percent calm is one percent.

The field investigation will take place northeast of Building 3001 on the Soldier
Creek/ITWP Groundwater (SCGW) Operable Unit of the Building 3001 NPL site.

The majority of the work covered by this plan will take place off-base, on public
and private lands. It is anticipated that most of the field investigations will be
carried out under low to no contamination levels. However, this plan was developed
to cover all case scenarios that could be encountered during the performance of
field activities.

2.3 OBJECTIVES

The objective of this project is to acquire data to define the nature and extent of
groundwater contamination, to complete a remedial investigation/feasibility study
(RI/FS) and to prepare a risk assessment that evaluates the risks to human health
and the environment posed by the SCGW. The RI/FS will gather sufficient
information to support an informed decision on selecting the most appropriate
remedial action to be applied in the remediation of this site.

2-1 Final
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The U.S. Army Corps of Engineers prepared an Off-Base Groundwater Investi-
gation Report Northeast of Tinker AFB in 1990 and 1991 during which several
monitoring wells were installed (USACE, 1991). Chemical analysis of groundwater
samples indicated the presence of organic compounds chlorobenzene, dichloroben-
zene, 1,2-dichloroethene, trichlorethene, tetrachloroethene, vinyl chloride, benzene,
toluene, ethylbenzene and xylene and inorganic compound chromium. Some of
these compounds were detected at levels slightly above maximum contaminant
levels (MCLs).

The scope of work will include:

Performing a historical review of the site.
Geophysically logging and sampling twelve private wells.

Determining daily discharge rates for Soldier Creek and estimating season-
able direction and volume fluctuations of water moving between Soldier
Creek and the underlying aquifer.

Drilling four continuous cores to a depth of up to 200 feet each for detailed
lithological information. Conducting geophysical surveys of the core holes
and the cores.

Drilling twelve holes to a depth of 180 feet each, and installing twelve
monitoring well clusters, each consisting of three wells with approximate
depths of 40, 90 and 150 feet. Representative water samples shall be
collected from each of these wells.

Developing a conceptual model of the geology and of the ground-
water /surface water interactions at the site.

Conducting three long-term aquifer pump tests to determine aquifer parame-
ters for Tinker AFB’s conceptual model. The test will be performed on three
aquifer zones at approximate depths of 40, 90, and 150 feet.

Collecting soil samples in the vicinity of each of the twelve private wells
sampled for groundwater. Four grab samples for chemical analyses will be
collected from each location at depths of 0, 1, 2.5 and 5 feet.

Collecting stream sediment samples at twenty locations. Five samples for
chemical analyses will be collected from each location at depths of 0, 1, 2, 3,
and 5 feet.

Analyzing groundwater samples collected during this RI/FS for the 129
Priority Pollutants (except dioxin and asbestos). Analyze soil and sediment
samples for U.S. Environmental Protection Agency (EPA) Target Compound
List (TCL) analytes (except pesticides), arsenic, barium, chromium (total and
hexavalent), cadmium, copper, lead, mercury, nickel, selenium, silver, and
zinc.

Each of the tasks outlined above is described in detail in the RI/FS Work Plan
(ES, 1994a).
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SECTION 3
PROJECT TEAM ORGANIZATION

3.1 RESPONSIBILITIES
The project team assigned to the Tinker AFB project is outlined below:

Name Task Assigned
Charlie Spiers ES Technical Director
Dr. John Yu ES Project Manager
Randy Palacek ES Office Health and Safety Manager
Marc Harder ES Site Health and Safety Officer
Laura Brock ES Alternate Site Health and Safety Officer
John Osweiler ES Field Team Leader/RI Manager

ES project personnel responsibilities are outlined in Table 3.1. The site safety
organization is structured such that field team members report to the Site Health
and Safety Officer (SHSO) who, in turn, reports to the Office Health and Safety
Manager for safety-related issues. Subcontractors report to their own health and
safety personnel.
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Table 3.1 ES Personnel Responsibilities

Title

General Description

Responsibilities

Technical
Director

Project manager

Office Health
and Safety
Manager

Site Health and
Safety Officer

ES\AU40511\H&ST3-1

Upper management. Assists
project personnel on technical
issues.

Reports to upper-level man-
agement. Has authority to di-
rect response operations. As-
sumes total control over site
activities.

Advises the Project Manager
and Site Health and Safety
Officer on safety related
issues.

Enforces the H&S plan
requirements on site. Advises
the Project Manager and
Office Health and Safety
Manager on all aspects of
health and safety on site.
Stops work if any operation
threatens worker or public
health or safety.

Provide technical information for field
activities.
Advise Project Manager.

Prepares and organizes the background
review of the situation, the work plan, the
site safety plan, and the field team.
Obtains permission for site access and co-
ordinates activities with appropriate offi-
cials.

Ensures that the work plan is completed
and on schedule.

Briefs the field teams on their specific as-
signments.

Uses the site safety and health officer to
ensure that safety and health requirements
are met.

Prepares the final report and support files
on the response activities.

Serves as liaison with public officials.

Oversees preparation of health and safety
plan.

Approve H&S plan.

Provides information regarding project
safety issues to site health and safety offi-
cer.

Serves as liaison with public officials.

Periodically inspects protective clothing
and equipment.

Ensures that protective clothing and
equipment are properly stored and main-
tained.

Controls entry and exit at the access con-
trol points.

Coordinates safety and health program
activities with project safety officer.
Confirms each team member’s suitability
for work based on a physician’s recom-
mendation.

Administers the site and personnel air
monitoring program.

Monitors the work parties for signs of
stress, such as cold exposure, heat stress,
and fatigue.

Implements the site safety plan.

Conducts periodic inspections to deter-
mine if the site safety plan is being fol-
lowed.

Knows emergency procedures, evacuation
routes, and the telephone numbers of the
ambulance, local hospital, poison control
center, fire department, and police de-
partment.

Notifies, when necessary, Tinker AFB
emergency officials.



Table 3.1, continued

Title

General Description

Responsibilities

Site Health and
Safety Officer
(continued)

Field Team
Leader

Work Team

Responsible for field team

operations and safety.

The work party must consist
of at least two people, one of

whom is an ES employee.

Coordinates emergency medical care.

Sets up decontamination lines and the de-
contamination solution appropriate for the
potential type of chemical contamination
on site.

Controls the decontamination of all
equipment, personnel, and samples from
the contaminated areas.

Assures proper disposal of contaminated
clothing and materials.

Ensures that all required equipment is
available.

Advises medical personnel of potential ex-
posures and consequences.

Notifies emergency response personnel by
telephone or radio in the event of an
emergency.

Manages field operations.

Executes the work plan and schedule.
Enforces safety procedures.

Coordinates with the site safety officer in
determining protection level.

Enforces site control. /
Documents field activities and sample
collection.

Serves as liaison with public officials.

Safely complete the onsite tasks required
to fulfill the work plan.

Notify project health and safety officer or
supervisor of suspected unsafe conditions.
Take precautions necessary to prevent
injury to themselves and other employees.
Implement the site and personnel air
monitoring program.

Comply with project health and safety
plans.

Maintain visual contact between partners
(buddy system).

Perform only those tasks they believe they
can do safely.

Immediately report any accidents and/or
unsafe conditions to the field team Icader,
or any deviations from this plan.
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SECTION 4

SITE-SPECIFIC EMPLOYEE TRAINING AND MEDICAL
MONITORING REQUIREMENTS

Listed below are health and safety training and medical monitoring require-
ments for this project.

4.1 SAFETY TRAINING REQUIREMENTS

All personnel involved in the project field work must be adequately trained and
thoroughly briefed on anticipated hazards, equipment to be worn, safety practices to
be followed, emergency procedures, and communications.

All site personnel will be trained in accordance with OSHA requirements as
contained in 29 CFR 1910.120, Hazardous Waste Operations and Emergency
Response and 29 CFR 1910.1030, Bloodborne Pathogens Standard. Employees will
not participate in field activities until they have been trained to the level required by
their job function and responsibility. All training and field experience used to satisfy
the requirements of 29 CFR 1910.120 must be thoroughly documented. Appendix E
contains documentation of employee training.

In addition, all personnel involved in field investigation activities will have
completed Red Cross or equivalent first-aid and cardiopulmonary resuscitation
(CPR) courses. All training documentation will be verified by the SHSO.

Consistent with OSHA 29 CFR 1910.120, individuals designated as site H&S
supervisors must receive an additional 8 hours of specialized training on managing
hazardous waste operations. Such training will also be documented.

ES personnel participating in investigation activities at Tinker AFB receive
annual comprehensive medical examinations and a termination examination. The
medical monitoring program meets the requirements of 29 CFR 1910.120. ES also
requires that the drilling subcontractors have their own annual medical monitoring
program.

4.2 SITE-SPECIFIC SAFETY BRIEFINGS

Site-specific safety and health briefings will be conducted by a qualified ES
Health and Safety representative for all personnel who will engage in the field inves-
tigation activities. This training will specifically address the activities, procedures,
monitoring, and equipment applicable to the site’s operations, as well as site or
facility layout, potential hazards, and emergency response services at the site. Indi-
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vidual responsibilities regarding health and safety procedures during field work will
be clarified. An initial safety briefing will be conducted for each new employee on
site. Safety briefings will also be conducted and documented daily. Additional
topics that will be addressed at the safety briefings may include:

Names of responsible health and safety personnel;

Site hazards;

Exposure risk;

Symptoms of exposure and exposure treatment for contaminants;
Personal protective equipment (PPE) to be used and location;
Decontamination procedures to be followed;

Routes to hospitals and location of first aid kits and related items;
Personal monitoring equipment, use and calibration;

Accident investigation and reporting, shipping, and waste disposal proce-
dures;

Review of planned activities;
Defined safety procedures to be followed during sampling operations; and

Emergency communication and evacuation procedures.

Documentation of these briefings will be made in the SHSO’s logbook. It will
include the name of each person in attendance and the topics discussed.
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SECTION 5
SAFETY AND HEALTH RISK ANALYSIS

5.1 INTRODUCTION

Hazardous substances which may be present at Tinker AFB include organic
compounds and heavy metals. Table 5.1 lists health hazard qualities of compounds
that may be encountered at the site.

In addition to the hazardous substances present on the site, some physical
hazards or hazardous conditions may be expected at the site. These include heat
and cold exposure, and organisms such as snakes and scorpions.

Employees must implement safe work practices while working on site. Protec-
tive clothing will reduce many of the on-site risks; however, protective clothing and
respirators will increase heat stress. Heat stress monitoring is discussed in detail in
Section 5.3.

5.2 CHEMICAL HAZARDS

Within Tinker AFB, investigative personnel may be exposed to numerous
groups of chemical toxicants by both the respiratory and percutaneous (skin absorp-
tion) routes. The risk of exposure and the severity of the resultant physiologic reac-
tion to any of the contaminants is determined chiefly by their inherent toxicity,
concentration, physical characteristics, duration of exposure, and individual suscep-
tibility or hypersensitivity.

The field team may be exposed to contaminants in soils and groundwater
through inhalation, ingestion, and skin and eye contact.

« Skin contact with contaminated solid or liquid samples can occur when a
worker does not wear proper protective clothing around sampling activities.

« Eye contact with contaminated liquid or solid samples can occur when a
worker does not wear protective eyewear at locations where samples are
being taken or handled.

« Respiratory system contact with hazardous airborne materials can occur from
lack of or improper use of respiratory equipment.
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« Gastrointestinal system contact with samples can occur when workers do not
pay attention to personal hygiene rules designed to reduce the chance of
ingesting site contaminants (i.e., hand washing before smoking, eating, or
drinking).

5.2.1 Organic Solvents

Several halogenated and non-halogenated solvents are found or suspected at
Tinker AFB. Organic solvents can acutely affect the central nervous system.
Depending on the degree of exposure and the solvent involved, these effects may
range from mild narcosis to death from respiratory failure. Vapors from organic
solvents could be encountered during the drilling of soil borings and continuous
cores, while conducting the pump tests, and during any soil, sediment, surface water,
or groundwater sampling activity. Organic vapors can build up under confined
conditions such as in a well casing, or in any unventilated environment where there
is a solvent source.

Organic vapor monitoring will be conducted periodically or continuously, when
necessary during the field investigation activities at Tinker AFB. Section 8.1.1. of
this document, outlines the procedures that will be carried out for monitoring of
organic vapors.

5.2.2 Heavy Metals

The principal metal of concern is chromium. Chromium exhibits variable toxi-
city depending on its valence state. Chromium VI, a carcinogen, causes eye, respira-
tory, and skin irritation and attacks the blood, liver, and kidneys. Chromium could
be present during field activities as airborne particulate matter. It would occur in
the form of dust or soil that has become airborne as a result of drilling or sampling
activities.

Monitoring for particulates in the air will be conducted by the methods outlined
in Section 8.1.4 of this document. Precautionary measures to avoid unnecessary
exposure to dust particles during drilling are outlined in Section 5.2.5.

5.3 PHYSICAL AND ENVIRONMENTAL HAZARDS

Personnel may be exposed to physical hazards at any time while working at the
site. Physical hazards may include noise, exposure to potentially harmful biological
organisms and poisonous plants, as well as slips, trips, falls, and the hazards resulting
from working with heavy equipment. Personnel must be alert and aware of their
working environment at all times.

5.3.1 Biological Organisms

There is potential for contact with biological organisms or pathogens which may
cause injury or disease exists when performing investigative activities at the SCGW
operable unit. Sturdy work clothes and shoes will be worn by field personnel in
order to help prevent injuries.

Snakes may be present in the area and caution should be taken especially when
working in previously undisturbed areas and locations with animal dens.

5-5 Final
ES\AU40S11\FIN-H&S2 May 1994



Spiders and scorpions may be present on site. A spider bite may result in severe
pain, illness, and possible death from complications, but usually not from the bite
itself. A scorpion sting is very painful, but usually will not result in death.

Ticks or chiggers may be nuisances to field personnel. Chiggers may be
repelled using over-the-counter insect repellents. Bites from deer ticks may result in
the transmission of Lyme disease. The disease is caused by a spirochete bacterium
which infects deer ticks. The ticks bite humans and transfer the bacterium into the
bloodstream. Transmission of the disease occurs mostly in the late spring and early
summer, and is characterized by flu-like symptoms, a red ring on the skin, and a
localized burning sensation. Personal protective equipment will offer some protec-
tion, but the use of insect repellent with DEET on outside clothing also may be
warranted. Personnel shall perform self-searches after each day to check for ticks.

5.3.2 Poisonous Plants

Skin contact with poison ivy can cause swelling, breathing difficulty, blisters,
fever, and severe itching. Poison ivy commonly grows along river and creek banks
and is poisonous year-round. To prevent contact with poison ivy, personnel should
wear long sleeves, long pants and gloves. If contact is suspected, the affected area
shall immediately be washed with soap and water and clothes shall be changed.
Poison ivy oils may remain on clothing or equipment until they are washed.
Figure 5.1 describes poison ivy and steps that shall be taken if a person has had skin
contact with poison ivy.

5.3.3 Noise

High noise levels are anticipated to be found in the vicinity of operating drilling
equipment, other heavy machinery, and in the vicinity of jet traffic. Field personnel
should use the appropriate hearing protection when working in these areas. Unpro-
tected long-term exposure to noise above 85 decibels (dB) can result in hearing loss.

5.4 HAZARD EVALUATION

To ensure a strong safety awareness program during borehole and corehole
drilling, monitoring well construction, performing the pumping tests, and during all
sampling activities, personnel must have adequate training, this health and safety
plan must be communicated to the employees, and standing work orders must be
developed and communicated to the employees. Sample standing orders for
personnel entering the exclusion zone are as follows:

« No smoking, eating, drinking.
« No matches or lighters in zone.

« No personal vehicles allowed in the exclusion zone or contamination
reduction zone.

« Check in and check out at access control points.
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« Use buddy system.
« Wear appropriate personal protective equipment.
« Avoid walking through puddles or stained soil.

« Discovery of unusual or unexpected conditions will result in immediate
evaluation and reassessment of site conditions and health and safety
practices.

« Conduct safety briefings prior to onsite work.
« Take precautions to reduce injuries from heavy equipment and other tools.
The following guidelines will be followed while working on site:

« Heavy equipment: Only qualified operators will be allowed to operate heavy
equipment. Subcontractors will be required to use the safe work guidelines
should be practiced if climbing activities are required. Conditions of the
footing and the need for spotting should be determined prior to initiating a
climb.

5.4.1 Drilling

Before any drilling or augering operations are performed, efforts must be made
to determine if underground installations (i.e., sewers, telephone, water, fuel, elec-
trical lines, or liners) are present in the vicinity and, if so, exactly where such under-
ground installations are located. Drilling locations may be adjusted in the field to
avoid underground obstructions. Base engineering shall be contacted before start-
ing any subsurface activities and information concerning buried utilities shall be
obtained. In addition, appropriate distance should be maintained from overhead
electrical lines.

The drilling rig is heavy equipment, and all field personnel must be careful in
the drilling area. The rig is used to hoist and turn augers, drill rods, hammers, and
other heavy tools or equipment.

All equipment on the rig will be inspected periodically as required by applicable
regulations for conditions of ropes, cables, hooks, U-bolts or other hoisting
harnesses which, if defective, may drop heavy objects on individuals working in the
vicinity of the rig. Hard hats and steel-toed boots are mandatory for all personnel
working behind an operating rig.

Airborne dust is the primary route of exposure to metals such as chromium
since they are not volatile. All employees on site will avoid exposure to excess dust
particles. Dust masks and goggles will be worn when dust cannot be physically
avoided.

5.4.2 Sediment Sampling

Field personnel shall be cautious of splash hazards when obtaining sediment
samples. Use of the appropriate PPE will help to minimize risks of liquid contact
with the skin.
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Areas where sediment samples are obtained are frequently wet and can result in
slip, trip, and fall hazards. Field personnel will survey each sample collection
location to determine the safest route and method of sampling.

When working in a boat or in a creek that is deeper than 2 to 3 feet, personal
flotation devices (PFD) should be worn.

5.4.3 Surface Water Gaging

Measurements of river discharge are made under a wide range of conditions.
Personnel performing surface water gaging will know how to swim and will wear
PFD as necessary. Discharge measurements through ice may be necessary. In
advancing across an ice-covered stream, the ice will be tested with a sharp blow of
the ice chisel every few steps. A few inches of new snow on top of the ice may
conceal dangerous places that would be apparent if there was no snow.

5.4.4 Groundwater Sampling and Pumping Tests

Organic vapors may be trapped in monitoring wells under the well cap. A well
headspace measurement will be made immediately after opening each well. In
addition, the breathing zone will also be monitored with an HNU (or equivalent).
These measurements will be used to determine the level of protection required for
groundwater sampling activities.

Field personnel shall also be cautious of splash hazards when obtaining
groundwater samples. Use of the appropriate PPE will help to minimize risks of
liquid contact with the skin.

Areas around the wells can be wet and may result in slip, trip, and fall hazards.
Field personnel will survey each sample collection location to determine the safest
route and method of sampling.

5.4.5 Flammable Solvent Storage

Small quantities of flammable solvents may be used on site as decontamination
solutions. Care shall be taken by field team members to properly label all
containers in accordance with the OSHA Hazard Communication Standard, 29 CFR
1910.1200, and the ES Hazard Communication Policy. All solvents must be
contained in approved (UL and FM) safety containers. A fire extinguisher will be
maintained within 50 feet of any flammable storage area.

Material Safety Data Sheets (MSDSs) for approved solvents and contaminants
of concern are contained in Appendix B of this plan. Chemical profiles for the
elements cadmium, chromium, lead, and nickel are also provided in Appendix B. If
other solvents are required, field team members must obtain a MSDS and approval
of the SHSO prior to bringing the solvent to the work site.

5.4.6 Confined Space Entry

There are no confined space entries included in the scope of work, and there
are not any anticipated during the field efforts.
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5.5 HEAT STRESS

Adverse weather conditions are important considerations in planning and
conducting site operations. Hot or cold weather can cause physical discomfort, loss
of efficiency, and personal injury. Of particular importance is heat stress resulting
when protective clothing decreases natural body ventilation. Heat stress can occur
even when temperatures are moderate if employees are wearing impermeable
protective clothing. One or more of the following recommendations will help
reduce heat stress:

« Provide plenty of liquids to replace body fluids. Water and/or commercial
electrolyte mixes should be available on site.

« Provide cooling devices to aid natural body ventilation. These devices,
however, add weight, and their use should be balanced against worker effi-
ciency.

« Wear cotton long underwear, which acts as a wick to help absorb moisture
and protect the skin from direct contact with heat-absorbing protective
clothing.

« Install mobile showers and/or hose-down facilities to reduce body tempera-
ture and cool protective clothing.

« In extremely hot weather, conduct non-emergency response operations in the
early morning or evening.

« Ensure that adequate shelter is available to protect personnel against heat,
sun, or other adverse weather conditions which decrease physical efficiency
and increase the probability of accidents.

« In hot weather, rotate workers wearing protective clothing.

« Maintain good hygienic standards, frequently changing clothing and daily
showering. Clothing should be permitted to dry during rest periods. Work-
ers who notice skin problems should immediately inform the SHSO who will
in turn consult medical personnel.

5.5.1 Effects of Heat Stress

If the body’s physiological processes fail to maintain a normal body temperature
because of excessive heat, a number of physical reactions can occur. They can range
from mild symptoms such as fatigue, irritability, anxiety, and decreased concentra-
tion, dexterity, or movement, to death. The location of a first-aid manual detailing
specific first-aid treatment for mild cases of heat stress should be known at all times
by the SHSO to ensure that it is readily available for reference in the field. Medical
help must be obtained for the more serious cases of heat stress.

5.5.2 Heat-Related Problems

« Heat rash: Caused by continuous exposure to heat and humid air and aggra-
vated by chafing clothes. Decreases ability to tolerate heat and is a nuisance.
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« Heat cramps: Caused by profuse perspiration with inadequate fluid intake
and chemical replacement, especially salts. Signs include muscle spasms and
pain in the extremities and abdomen. Figure 5.2 describes the actions that
should be taken to relieve heat cramps.

» Heat exhaustion: Caused by increased stress on various organs to meet
increased demands to cool the body. Signs include shortness of breath;
increased pulse rate (120-200 beats per min.); pale, cool, moist skin; profuse
sweating; and dizziness and lassitude. Figure 5.2 describes the actions that
should be taken to relieve heat exhaustion.

« Heat stroke: The most severe form of heat stress. Body must be cooled
immediately to prevent severe injury and/or death. Signs include red, hot,
dry skin; no perspiration; nausea; dizziness and confusion; strong, rapid
pulse; and possibly coma. Medical help must be obtained immediately.
Figure 5.3 describes the actions that should be taken in route to the hospital
or while waiting for an ambulance.

5.5.3 Heat-Stress Monitoring

Monitoring of personnel wearing impervious clothing will begin when the ambi-
ent temperature is 70°F or above. Monitoring of heat stress for other working
conditions will occur at the worker’s request, at the discretion of the SHSO, or as
conditions change. Table 5.2 presents the suggested frequency for such monitoring.
Monitoring frequency will increase as the ambient temperature increases or as slow
recovery rates are observed. Heat-stress monitoring will be performed by a person
with a current first-aid certification who is trained to recognize heat-stress symp-
toms. For monitoring the body’s recuperative abilities from excess heat, one or
more of the techniques listed below will be used. Other methods for determining
heat-stress monitoring, such as the wet bulb globe from the American Conference of
Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLV)
Booklet, may be used.

To monitor the worker, measure:

* Heart rate: Count the radial pulse during a 30-second period as early as
possible during the rest period.

- If the heart rate exceeds 110 beats per minute at the beginning of the
rest period, the next work cycle will be shortened by one-third and the
rest period will remain the same.

- If the heart rate still exceeds 110 beats per minute at the next rest period,
the following work cycle will be reduced by one-third.

 Oral temperature: Use a clinical thermometer (3 minutes under the tongue)
or similar device to measure the oral temperature at the end of the work
period (before drinking).

- If oral temperature exceeds 99.6°F (37.6°C), the next work cycle will be
reduced by one-third without changing the rest period.
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Table 5.2 Suggested Frequency of Physiological Monitoring for Fit and

Acclimatized Workers!

Adjusted Normal Work Impermeable
Temperature? Ensemble3 Ensemble
90°F (32.2°C) or above After each 45 minutes After each 15 minutes

87.5-90°F (30.8-32.2°C)

82.5-87.5°F (28.1-30.8°C)

77.5-82.5°F (25.3-28.1°C)

72.5-77.5°F (22.5-25.3°C)

of work

After each 60 minutes
of work

After each 90 minutes
of work

After each 120 minutes
of work

After each 150 minutes
of work

of work

After each 45 minutes
of work

After each 60 minutes
of work

After each 90 minutes
of work

After each 120 minutes
of work

! For work levels of 250 kilocalories/hr.

2 Calculate the adjusted air temperature (t, adj) by using this equation:
ta adj °F + (13 x % sunshine). Measure air temperature (t,) with a standard
mercury-in-glass thermometer, with the bulb shielded from radiant heat.
Estimate percent sunshine by judging what percent of time the sun is not
covered by clouds that are thick enough to produce a shadow (100 percent
sunshine - no cloud cover and a sharp, distinct shadow; 0 percent sunshine - no

shadows).

3 A normal work ensemble consists of cotton coveralls or other cotton clothing

with long sleeves and trousers.

ES\AU40511\H&STS-2
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- If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the
next rest period, the following cycle will be reduced by one-third.

- No worker will be permitted to wear a semipermeable or impermeable
garment when oral temperature exceeds 100.6°F (38.1°C).

5.6 COLD EXPOSURE

Persons working outdoors in temperatures at or below freezing may suffer from
cold exposure. During prolonged outdoor periods with inadequate clothing, effects
of cold exposure may even occur at temperatures well above freezing. Cold expo-
sure may cause severe injury by freezing exposed body surfaces (frostbite) or result
in profound generalized cooling (hypothermia), possibly causing death. Areas of the
body that have high surface-area-to-volume ratios, such as fingers, toes, and ears,
are the most susceptible to frostbite.

Local injury resulting from cold is included in the generic term frostbite. There
are several degrees of damage. Frostbite of the extremities can be categorized into:

« Frost nip or incipient frostbite: characterized by suddenly blanching or
whitening of skin.

« Superficial frostbite: skin has a waxy or white appearance and is firm to the
touch, but tissue beneath is resilient.

» Deep frostbite: tissues are cold, pale, and solid; extremely serious injury.

Systematic hypothermia is caused by exposure to freezing or rapidly dropping
temperature. Its symptoms are usually exhibited in five stages: (1) shivering and
incoordination; (2) apathy, listlessness, sleepiness, and (sometimes) rapid cooling of
the body to less than 95°F; (3) unconsciousness, glassy stare, slow pulse, and slow
respiratory rate; (4) freezing of the extremities; and (5) death.

If work is conducted at ambient temperatures below 39°F (4°C), workers shall
wear cold protective clothing appropriate for the level of cold and physical activity.
If the available clothing does not give adequate protection to prevent hypothermia
or frostbite, work shall be modified or suspended until adequate clothing is made
available or until weather conditions improve.

If work is to be performed at temperatures below 20°F, heated shelters shall be
made available, and employees will break to seek warmth at regular intervals, the
frequency depending on the severity of exposure. The onset of shivering will require
immediate return to the warm shelter for a period of time necessary for the
employee to warm up. Figure 5.4 describes the actions that shall be taken when an
employee is suffering from cold exposure.

5.6.1 Evaluation and Control

For exposed skin, continuous exposure shall not be permitted when the air
speed and temperature result in an equivalent chill temperature of -32°C (-25.6°F).
Superficial or deep local tissue freezing will occur only at temperatures below -1°C
(30.2°F) regardless of wind speed.
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TLVs recommended for properly clothed workers for periods of work at
temperatures below freezing are shown in Table 5.3.

Special protection of the hands is required to maintain manual dexterity for the
prevention of accidents:

+ If fine work is to be performed with bare hands for more than 10 to 20
minutes in an environment below 16°C (60.8°F), special provisions shall be
established for keeping the workers’ hands warm. Metal handles of tools and
control bars shall be covered by thermal insulating material at temperatures
below -1°C (30.2°F).

» If the air temperature falls below 16°C (60.8°F) for sedentary, 4°C (39.2°F)
for light, or -7°C (19.4°F) for moderate work, and fine manual dexterity is
not required, then gloves shall be worn.

To prevent contact frostbite, the workers shall wear anti-contact gloves.

» When cold surfaces below -7°C (19.4°F) are within reach, a warning shall be

given to each worker by the supervisor to prevent inadvertent contact by bare
skin.

« If the air temperature is -17.5°C (0°F) or less, the hands shall be protected
by mittens. Machine controls and tools for use in cold conditions shall be
designed so that they can be handled without removing the mittens.

Provisions for additional total body protection are required if work is performed
in an environment at or below 4°C (39.2°F). The workers shall wear cold protec-
tive clothing appropriate for the level of cold and physical activity:

« If the air velocity at the job site is increased by wind, draft, or artificial
ventilating equipment, the cooling effect of the wind shall be reduced by
shielding the work area or by wearing an easily removable windbreak
garment. If only light work is involved and if the clothing on the worker may
become wet on the job site, the outer layer of the clothing in use may be of a
type impermeable to water. With more severe work under such conditions,
the outer layer shall be water repellent, and the outerwear shall be changed
as it becomes wetted. The outer garments shall include provisions for easy
ventilation in order to prevent wetting of inner layers by sweat. If work is
done at normal temperatures or in a hot environment before entering the
cold area, the employee shall make sure that clothing is not wet as a
consequence of sweating. If clothing is wet, the employee shall change into
dry clothes before entering the cold area. The workers shall change socks
and any removable felt insoles at regular daily intervals or use vapor barrier
boots. The optimal frequency of change shall be determined empirically and
will vary individually and according to the type of shoe worn and how much
the individual’s feet sweat.

* If exposed areas of the body cannot be protected sufficiently to prevent
sensation of excessive cold or frostbite, protective items shall be supplied in
auxiliary heated versions.
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 If the available clothing does not give adequate protection to prevent
hypothermia or frostbite, work shall be modified or suspended until adequate
clothing is made available or until weather conditions improve.

» Workers handling evaporative liquid (i.e., decontamination solvents) at air
temperatures below 4°C (39.2°F) shall take special precautions to avoid
soaking of clothes or gloves with the liquids because of the added danger of
cold injury due to evaporative cooling.
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SECTION 6
EMERGENCY RESPONSE PLAN

All hazardous waste site activities present a degree of risk to on-site personnel.
During routine operations, risk is minimized by establishing good work practices,
staying alert, and using proper PPE. Unpredictable events such as physical injury,
chemical exposure, or fire may occur and must be anticipated. On-site employees
involved with the field investigation must participate in Red Cross or equivalent
courses and be currently certified in first-aid and CPR in order to more effectively
handle physical and medical emergencies that may arise in the field.

6.1 GUIDELINES FOR PRE-EMERGENCY PLANNING AND
TRAINING

Employees must read this health and safety plan and must familiarize them-
selves with the information in this chapter. Prior to project initiation, the SHSO will
conduct a meeting with the field team members to review the provisions of the
safety plan and to review the emergency response plan. Employees will be required
to have a copy of the emergency contacts and telephone numbers immediately
accessible on-site and to know the route to the base hospital. A map is attached as
Figure 6.1. Figure 6.2 shows the route to the Midwest City Hospital.

6.2 EMERGENCY RECOGNITION AND PREVENTION
Emergency conditions are considered to exist if the following situations occur:

* Any member of the field crew is involved in an accident or experiences any
adverse effects or symptoms of exposure while on site.

* A condition is discovered that suggests the existence of a situation more
hazardous than anticipated.

» Concentrations of flammable vapors reach or exceed 10 percent of the lower
explosive limit (LEL).

* A potential for toxic chemical/gas exposure exists.

« A fire or explosion hazard exists.

+ Physical injury and medical emergencies have occurred.
» A vehicle accident occurs.

Some ways of preventing emergency situations are listed below.
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« On-site workers will act as safety backup to each other. Off-site personnel
provide emergency assistance.

» Hand signals will be developed for communications when personnel are
wearing respiratory protection (see Section 9).

« All field crew members should make use of all of their senses to alert them-
selves to potentially dangerous situations which they should avoid (e.g., the
presence of strong and irritating or nauseating odors).

+ Personnel will practice unfamiliar operations prior to performing field
procedures.

« No field vehicles will be allowed off the main roads or in contaminated areas.

« Work areas and decontamination procedures must be established prior to
entering exclusion zones.

» Field crew members will be familiar with the physical characteristics of inves-
tigations, including:

- Wind direction in relation to contamination zones;

Accessibility to associates, equipment, utilities, and vehicles;

- Communications;

Hot zones (areas of known or suspected contamination);

Site access; and

Nearest water sources.

In the event that a member of the field crew experiences any adverse effects or
symptoms of exposure while on the scene or organic or combustible vapors exceed
the action limits, fellow field crew members in the area will immediately halt work
and act according to instructions provided by the SHSO. In addition, if air moni-
toring devices fail, field crews working in the area will immediately evacuate the
premises until equipment is repaired or replaced.

The discovery of any condition that would suggest the existence of a situation
more hazardous than anticipated will result in the evacuation of the field team and
reevaluation of the hazard and the level of protection required.

In the event an accident occurs, the field supervisor or the SHSO will complete
the appropriate accident report form. A copy of the accident report form is
included in Appendix A. Follow-up action should be taken to correct the situation
that caused the accident.

In the event that a release occurs, the team members and field team leader will
respond appropriately, as described in the Spill Response Plan (Appendix C).
Appendix D contains instructions and guidance from Headquarters Oklahoma City
Air Logistics Center regarding procedures for requesting emergency care, pass and
ID procedures, vertical clearance requirements, and a fire prevention briefing.
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6.3 DECONTAMINATION AND EMERGENCY MEDICAL
TREATMENT OF PERSONNEL DURING AN EMERGENCY

All base telephone numbers start with *73.” When calling from a base tele-
phone, *73’ should not be dialed. The trailer telephone is NOT a base telephone;
therefore, the entire telephone number must be dialed.

6.3.3 Procedures During Fire or Explosion or Environmental Incident

Evacuate all personnel to a safe location upwind of the incident and contact the
Fire Department. The fire department can be reached at 734-7964 (off base) or
47964 (on base).

6.3.4 Procedures For Emergency Medical Treatment And First Aid

In the event that emergency first-aid procedures are required, the base hospital
will provide emergency medical treatment and the base fire department will provide
24-hour ambulance service. The SHSO will prepare an emergency action check-
list(s) to be kept readily available to provide appropriate emergency phone
calls/actions at the field site for at least the following situations:

+ Toxic chemical/vapor exposure;
« Fire/explosion;

» Physical injury/medical emergency (including heat and cold injury, heart
attack, electrocution, etc.);

* Security (assault, robbery, theft, etc.); and
» Vehicle accidents.
6.3.4.1 Injury From Chemical Exposure

If it is suspected that a person has suffered from chemical exposure, the follow-
ing procedures will be undertaken:

« Skin contact - Flush with water. Remove clothing, if necessary. Wash/rinse
affected area for at least 15 minutes. Decontaminate any exposed areas and
call the base hospital at 734-8249 (off base) or 48249 (on base).

+ Inhalation - Move person away from area. Administer CPR as needed.
Decontaminate any exposed areas and call the base hospital at 734-8249 (off
base) or 48249 (on base).

+ Ingestion - Decontaminate any exposed areas, do not induce vomiting, and
contact the base hospital at 734-8249 (off base) or 48249 (on base).

+ Eye contact - Irrigate with water for at least 15 minutes, decontaminate any
exposed areas, and call the base hospital at 734-8249 (off base) or 48249 (on
base).

» For trauma injuries, victims will be transported to the base hospital.
6.3.4.2 Personal Injury
In the event of personal injury:
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« Field team members trained in first aid can administer treatment to an
injured worker.

« The victim should be transported to the base hospital. If necessary, an
ambulance should be called to transport the victim. The Fire Department
dispatches ambulances. Call 734-7964 (off base) or 47964 (on base).

» The SHSO or the employee’s field supervisor is responsible for the comple-
tion of the appropriate accident report form.

6.4 EMERGENCY CONTACTS

In the event of any situation or unplanned occurrence requiring assistance, the
appropriate contact(s) should be made from the list below. If practical, contact
should be made with the site point of contact or site emergency personnel who will
then contact the appropriate response teams.

Tinker AFB Emergency number 117
Fire Department 405/734-7964
Base Hospital 405/734-8249
Ambulance 405/734-7964
Midwest City Regional Hospital 405/737-4411
ES Project Manager - Dr. John Yu 512/719-6000
ES RI Manager and Field Operations Leader - John Osweiler, P.G. 405 /720-0785
ES Office Health and Safety Manager - Randy Palachek 512/719-6000
ES Site Health and Safety Officer - Marc Harder, P.G. 512/719-6000
Poison Control Center 800/492-2414
National Response Center 800/424-8802
Tinker AFB Project Manager - John Schroeder, P.E. 405/736-2941
Tinker AFB Contracting Officer - Gordon Mohon 405/739-3367

6.5 ACCIDENT REPORTING REQUIREMENTS

All accidents, incidents, and injuries must be reported to the ES SHSO
immediately. It will be the responsibility of the SHSO to report these occurrences
to the Office Health and Safety Manager. All injuries or damage to government
property must be reported to Ground Safety SEG at 739-3263.
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SECTION 7

LEVELS OF PROTECTION AND PERSONAL PROTECTIVE
EQUIPMENT REQUIRED FOR SITE ACTIVITIES

7.1 PERSONAL PROTECTIVE EQUIPMENT

The personal protection level prescribed for the field investigation is modified
Level D with a contingency for the use of OSHA Level B or C. The requirements
for respiratory protection under various circumstances and for different activities
are described in Section 8.

As described in Section 8, ambient air monitoring of organic gases/vapors with
photoionization detectors and colorimetric tubes and inorganic contaminants with
colorimetric tubes and a MiniRam, if necessary, will be used to select the appropri-
ate level of PPE. Table 8.2 lists the action levels for contaminants of concern and
gives the action levels for each OSHA level of PPE.

Engineering-Science follows a Respiratory Protection Program. The objective
of the program is to provide ES field personnel with sufficient information and
guidance to adequately protect themselves from potential inhalation hazards during
hazardous waste or industrial field operations (ES, 1991).

All on-site personnel shall have NIOSH-approved full-face, air-purifying
respirators equipped with combination organic/HEPA cartridges immediately
available in the event that Level C respiratory protection is required for protection
against particulates (such as chromium), or some identified volatile organics.

Level C respiratory protection CANNOT be used in the presence of unknown
vapors on this project due to the presence of volatile or semivolatile compounds
with odor thresholds higher than the exposure limits. As shown in Table 5.1, some
compounds do not have established exposure limits and/or odor thresholds. There-
fore, unless all of these compounds can be excluded using air monitoring, Level C
respiratory protection cannot be used in the presence of unknown organic vapors.

The levels of respiratory protection specified for this project are as follow:

D OSHA Level D (modified) - For use where exposure to chemical vapors or
particulates is not anticipated.

C OSHA Level C - Full-face air-purifying respirator (APR) equipped with
combination organic vapor/HEPA cartridges. For use where organic vapor
is known and/or particulate protection.
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B OSHA Level B - Positive-pressure, full-facepiece self-contained breathing
apparatus (SCBA) or supplied air respirator (National Institute of Occupa-
tional Safety and Health [NIOSH]/Mine Safety and Health Administration
[MSHA] approved).

In all cases, the SHSO has the authority to stop work and allow the crew and
project management staff time to reevaluate the working situation and take appro-
priate actions. The office health and safety manager and the SHSO must be notified
prior to use of Level B equipment.

The PPE needed to comply with the various levels of protection is detailed
below.

7.2 LEVELS OF PROTECTION
7.2.1 Level D

Level D (no respiratory protection) may be used when the workplace atmo-
sphere contains no potential respiratory hazard and when work functions do not
involve splashes, immersion, or the potential for unexpected inhalation of or contact
with hazardous levels of any chemicals.

All field work conducted at Tinker AFB will be conducted in Level D-modified,
unless air monitoring results require a greater level of protection. That is, some
protective clothing will be worn. Depending on the nature of the work being
performed, protective clothing may consist of Tyvek™ suits, protective gloves, and
other protective clothing as described below. Level D-modified consists of:

» Tyvek or similar disposable coverall (optional): For use during any field
activity which requires that personnel come into contact with soil or water;

* Inner gloves (latex or nitrile) as determined: For use during any field activity
which requires that personnel come into contact with soil or water;

» Outer gloves such as nitrile or neoprene (optional): For use during any field
activity which requires that personnel come into contact with soil and water;

« Steel toed, steel shank boots (chemical-resistance is optional): Mandatory
for all field investigation activities;

« Safety glasses: For use during all drilling and sampling activities;

 Hard hat (when working around heavy equipment): Mandatory for all
personnel working behind an operating rig; and

* Additional items may be required in specific locations or tasks.
7.2.2 Level C

Level C protection (APR) may be worn only when the criteria for using APR
are met and a minimal level of skin protection is needed. Level C includes:

* APR, full-face, cartridge-equipped (NIOSH/MSHA approved);

« Tyvek or similar disposable coverall (optional);
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Saranex® or similar coverall (for areas with the potential for contact with
hazardous liquids);

Steel toed, steel shank boots;

Disposable latex boot covers or chemical-resistant boots with steel toe and
shank (optional);

Inner chemical-resistant disposable gloves (latex or nitrile);
Outer chemical-resistant gloves (neoprene or nitrile);
Hard hat (when working around heavy equipment); and

Additional items which may be required for specific locations or tasks.

7.2.3 Level B

Level B protection should be worn when the highest level of respiratory protec-
tion is needed for hazardous compounds, and a moderate level of skin protection is
required. Level B consists of:

Positive-pressure, full-facepiecce SCBA or supplied-air respirator
(NIOSH/MSHA approved);

Saranex, or similar, outer coveralls with hood
Inner chemical-resistant disposable gloves (nitrile or latex);
Outer chemical-resistant gloves (neoprene or nitrile);

Steel toed, steel shank boots with disposable latex boot covers or chemical-
resistant boots with steel toe and shank;

Hard hat (when working around heavy equipment); and

Additional items which may be required in specific locations or tasks.

7.3 EQUIPMENT NEEDS
Each field team shall have the following items readily available:

Copy of site health and safety plan;

Air monitoring instruments (as specified in Section 8);
First aid kit;

Adequate supply of personal protective equipment;
Portable eye wash stations;

Decontamination supplies;

Potable water; and

Fire extinguishers.
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SECTION 8
FREQUENCY AND TYPES OF AIR MONITORING

The purpose of air monitoring is to identify and quantify airborne contaminants
in order to determine the level of respiratory protection needed. Periodic air moni-
toring will be conducted to identify the presence of organic vapors and other
hazardous conditions. All monitoring equipment will be calibrated according to
manufacturer-recommended procedures and frequencies.

Daily entries into the field log book should include information such as descrip-
tion of field work being conducted, any changes in the operation, name of personnel
working at the site, types of air monitoring equipment being used, calibration of
equipment, air monitoring results, level of PPE being worn, and a description of any
unusual occurrences or physical complaints.

8.1 TYPES OF AIR MONITORING

Air monitoring requirements will be dependent on the specific operation, loca-
tion requirements, and pre-entry air data concerning the particular area under
investigation. Air monitoring will be conducted to provide real-time warning of
exposure to contaminants and also to provide a characterization of personal expo-
sure for this work. Direct-reading instruments will be used to detect flammable or
explosive atmospheres and volatile organics, as appropriate.

The following paragraphs provide brief descriptions of these methods. Moni-
toring methods to detect exposure for specific contaminants must take into account
the expected concentrations and species of contaminants, and the limitations and
advantages of available methods.

8.1.1 Organic Vapor Monitoring

Organic vapor monitoring will be conducted periodically or continuously, when
necessary during the field investigation activities at Tinker AFB. The SHSO (or
designee) will be responsible for performing ambient air quality monitoring with a
direct-reading, organic vapor detector such as an HNU® photoionization detector
(PID) or an organic vapor analyzer (OVA) flame ionization detector (FID).

The HNU, or OVA, will be used as the initial indicator of possible exposure to
organic vapors. Both benzene and vinyl chloride have very low action levels (1 pm
each). If the HNU/OVA readings show that the concentration of organic vapors in
the breathing zone exceeds 1 ppm above background, benzene and vinyl chloride
colorimetric tubes will be used to determine whether these compounds are present.
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Section 8.3.2 explains the procedures to follow when HNU readings exceed 1 ppm in
the breathing zone.

Colorimetric indicator tubes will be available on site for detection of vinyl
chloride and benzene. Colorimetric tubes for the other contaminants of concern
may be obtained from a local supplier, if needed.

Once it has been determined that the levels of organic vapor are at or above
action levels, continual monitoring will be initiated. Monitoring will take place at a
frequency and pattern needed to represent the levels of exposure of all the field
team members. Where exposures are at or above the TWA, monitoring will assure
the adequacy of respiratory selection and the effectiveness of engineering controls.
OSHA requires that personal air monitoring take place at least once every four
months when levels for vinyl chloride are greater than action levels and once per
month when levels are greater than PEL (29 CFR 1910.1017).

8.1.2 Combustible Gas/Explosive
Environment Monitoring

An explosivity meter (oxygen/combustible gas meter), HMX 271 combustible
gas indicator; will be used during initial entries into areas where flammable
materials or fuel may occur and during excavation and drilling operations for
measuring combustible gas levels. The instrument is portable, lightweight, fully
automatic, and provides characteristic warning signals when unacceptable levels of
combustible gas are detected.  The instrument can detect combustible
concentrations up to the lower explosive limit (LEL).

NIOSH has established the following guidelines concerning working in an
explosive environment:

L. If explosivity readings are detected between 10-25 percent LEL, then work
activities in the area should be limited to those that do not generate sparks.

2. If the explosivity readings on the combustible gas indicator is above
25 percent, operations will terminate and the onsite area must be
immediately evacuated until appropriate action can be taken to eliminate the
hazard.

These guidelines will be followed during the monitoring for explosive
environments. Once the site has been evacuated, the resumption of onsite activities
will not occur until the SHSO has consulted with personnel experienced in fire or
explosion hazards.

8.1.4 Particulate Monitoring

In areas where exposure to particulates may be of concern, particulate moni-
toring may be conducted using a MiniRam aerosol monitor. If particulates occur
above the established exposure limit for chromium, the field crew will implement
proper engineering controls (such as dust suppression) or select appropriate protec-
tive equipment.

Once it has been determined that the levels of particulates are at or above
action levels, continuous monitoring will be initiated. Monitoring will take place at
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a frequency and pattern needed to represent the levels of exposure of all members
of the field team. Where exposures are above the PEL, monitoring will assure the
adequacy of respiratory selection and the effectiveness of engineering controls.
OSHA requires personal air monitoring at least once every six months for levels at
or above action levels, and every four months for levels above PELs (29 CFR
1910.1025, 1027).

8.1.5 Personal Exposure Monitoring

The majority of the field activities will be conducted off base where
contamination is believed to be minor. If contaminants are encountered and
measured by the HNU above action levels, personal air sampling will be conducted.
Sampling may be conducted using personal sampling pumps fitted with the
appropriate sampling media or by using passive organic vapor badges. Samples will
be analyzed by a laboratory accredited by the American Industrial Hygiene
Association and will be submitted using proper chain-of-custody procedures. The
samples will be analyzed for vinyl chloride and halogenated hydrocarbons (NIOSH
methods 1007 and 1003, respectively) to establish that permissible exposure limits
(PELs) have not been exceeded. Sampling pumps worn during drilling will also be
analyzed for chromium and lead.

The personal air sampling will be performed during source air testing and/or
during drilling, as determined by the SHSO. Full-shift (8-hour) breathing zone
samples will be collected whenever possible. The individuals selected for personal
air monitoring will be those expected to have the greatest risk of exposure, or those
experiencing exposures that are typical of ongoing activities.

8.2 AIR MONITORING PROGRAM
8.2.1 Air Monitoring Methods

The various contaminants can be detected and monitored using different meth-
ods and equipment. The monitoring methods applicable for each compound are
summarized in Table 8.1.

8.2.2 Action Levels

The action levels for implementing B, C, and D levels of protection are summa-
rized in Table 8.2, where the contaminant concentration ranges for each contami-
nant of concern or monitored parameter and each level of protection are listed.

Alternately, contaminant concentrations can be controlled using engineering
controls (ventilation, wetting, etc.) to allow the use of a lower level of protection,
provided that monitoring shows that the concentrations have been reduced to the
appropriate ranges.

8.2.3 Air Monitoring Requirements for Field Activities

In this section, the air monitoring requirements for each field activity are
described.
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Table 8.1 Air Monitoring Methods

Contaminant Detection Method
Benzene PID or FID and colorimetric tubes
Chlorobenzene PID or FID
Cadmium Miniram
Chromium Miniram
1,2-Dichlorobenzene PID or FID
Dichloroethene PID or FID
Ethyl benzene PID or FID
Lead Miniram
Tetrachloroethene PID or FID
Toluene PID or FID
Trichloroethene PID or FID
Vinyl chloride PID or FID and colorimetric tubes
Xylenes PID or FID
Explosive Vapor/Oxygen Combustible gas/
Deficient Atmosphere O meter
Notes:
PID = photoionization detector, such as HNU®
FID = flame ionization detector, such as organic vapor analyzer (OVA)
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Table 8.2
Action Levels

Level B
Contaminant Level
Benzene > 1 ppm
Chromium > 250 mg/m3
Dichloroethene > 1,000 ppm and < 4,000 ppm
Chlorobenzene < 500 ppm and < 2,400 ppm
Vinyl Chloride > 1ppm
1,2-Dichlorobenzene > 1,000 ppm
Tetrachloroethene > 25 ppm and < 500 ppm
Trichloroethene > 50 ppm and < 1,000 ppm
Level C
Contaminant Level
Chromium > 0.5 mg/m3 and < 250 mg/m3
Dichloroethene > 200 ppm and < 1,000 ppm
Chlorobenzene > 10 ppm and < 500 ppm
1,2-Dichlorobenzene > 50 ppm and < 1,000 ppm
Trichloroethene < 50 ppm
Organic Vapors < 5 ppm with < 1 ppm Vinyl Chloride
< 10 ppm with < 1 ppm Vinyl Chloride
and < 5 ppm Phenol
Level D
Contaminant Level
Benzene < 1ppm
Chlorobenzene < 10 ppm
Chromium < 0.5 mg/m3
Dichloroethene < 200 ppm
Ethyl benzene <100 ppm
Vinyl Chloride < 1 ppm
1,2-Dichlorobenzene < 50 ppm
Tetrachloroethene < 25 ppm
Toluene <50 ppm
Trichloroethene < 50 ppm
Xylenes <100 ppm

Explosive Vapors and Oxygen Deficient Atmospheres

Level to
Contaminant Stop Work
Combustible Vapors > 10% LEL
Oxygen < 19.5% or > 23.5%
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8.2.3.1 Ambient Air Monitoring

Monitoring of organic vapors will be conducted during ambient air monitoring,
unless there is dust, in which case particulate monitoring will also be performed.
Organic vapor monitoring will include the use of a PID or FID and colorimetric
tubes when necessary. Ambient air monitoring will be performed prior to the start
of work, periodically during work, and as working conditions change. If the PID or
FID reading in the breathing zone is greater than 1.0 ppm, benzene and vinyl chlo-
ride tubes should be used. Particulate monitoring, if necessary, will be done prior to
the start of work and continuously during work, using the MiniRam®.

8.2.3.2 Air Monitoring During Drilling of Soil Borings and Continuous Cores

Air monitoring during drilling of soil borings and continuous cores will consist
of organic vapor monitoring, explosive vapor monitoring, and, if dust occurs, partic-
ulate monitoring. Colorimetric tubes will be used to identify organic vapors when
necessary.

8.2.3.3 Air Monitoring During Sediment Sampling

Air monitoring during stream sediment sampling will consist of organic vapor
monitoring only.

8.2.3.4 Air Monitoring During Groundwater Sampling and Pump Tests

Air monitoring during groundwater sampling and pump tests will consist of
organic vapor monitoring only, using a PID or FID. Organic vapor monitoring will
be performed prior to the start of work, periodically during work, and as working
conditions change. Colorimetric tubes will be used to identify organic vapors when
necessary.

8.3 AIR MONITORING EQUIPMENT
CALIBRATION AND MAINTENANCE

The following sections describe the equipment used in the field to measure
specified parameters. Procedures for equipment calibration, maintenance and
decontamination are summarized on Table 8.3.

Air monitoring measurements may be made using the following equipment:
+ HNU photoionization detector (PID)

+ Organic vapor analyzer (OVA)

+ Sensidyne one-stroke pump and colorimetric tubes

» HMX271 combustible gas indicator.

Before use, field monitoring instruments will be calibrated on a schedule
according to the manufacturer’s specifications. A copy of the operations manual
will be kept with all field monitoring equipment. The operator must understand the
limitations of each instrument and the possible sources of error. Furthermore, the
operator must ensure that the equipment is in good working order and functioning
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properly.  All calibration activities will be noted in the field logbook and the
calibration logbook.

8.3.1 HNU Photoionization Detector
and Organic Vapor Analyzer

Monitoring for total organic vapors and gases in the field will be conducted
using the HNU photoionization detector or the OVA. The HNU measures up to
2,000 parts per million (ppm) organic vapors in the air and will be used for various
field screening techniques.

During drilling of soil and monitoring well borings and monitoring well installa-
tion, the PID will be used periodically to monitor the breathing zone, drill cuttings,
borehole and undisturbed core samples. Headspace analyses of soil samples
retrieved with a core sampler during drilling will also be tested with the HNU or
OVA. All readings made with the HNU or OVA will be recorded either in the field

logbook or directly on the field boring logs.

During well development, groundwater sampling, and surface soil sampling, the
HNU or OVA will be used to monitor the breathing zone, and readings will be
recorded in the field logbook. Furthermore, immediately after the monitoring well
cap is removed, a reading will be taken inside the top of casing. Prior to use of the
HNU or OVA for air monitoring, personnel will be thoroughly familiar with
contaminant-specific action levels defined in Table 8.2. The HNU is very sensitive
to moisture so it must be kept as dry as possible.

The HNU photoionization detector or OVA will be calibrated according to the
user’s manual at least once a day prior to use in the field. The standard calibration
gas for the HNU is isobutylene, which may be obtained in canisters from an envi-
ronmental sampling equipment supplier.

8.3.2 Sensidyne One-Stroke Pump and Tubes

If the concentration of organic vapors in the breathing zone exceeds 1 ppm
above background, benzene and vinyl chloride Sensidyne tubes will be used to
determine whether these compounds are present. These two compounds have the
lowest permissible exposure limit (PEL) of all suspected contaminants on site.
Sensidyne tubes are compound specific and may be used to determine if the
compound is present and to quantify the concentration. If needed, Sensidyne tubes
will be used during drilling activities, monitoring well installations, subsurface soil
sampling, groundwater sampling, and the geophysical surveys. The frequency of
ambient air monitoring is listed in Section 8.2.3.

The tube is physically broken open at one end, and ambient air is manually
drawn through the system to obtain a direct reading. Sensidyne tubes do not require
calibration.

Each Sensidyne tube contains a reagent system designed to undergo a chemical
reaction with a particular substance. Since chemicals and chemical reagents are not
stable indefinitely, each box of detector tubes is stamped with an expiration date.
The tubes are suitable for use through the last day of the month of expiration.
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Tubes used beyond the expiration date cannot be relied upon to give accurate
results.

To guarantee the validity of the tube expiration date, Sensidyne tubes should
always be stored in the original package at room temperature. A note on the pack-
age indicates a maximum storage temperature of 25°C (77°F). Excessively low
(less than 35°F) or high (greater than 77°F) temperatures during storage will be
avoided, and the tubes will not be subjected to light for prolonged periods.

Detector tubes are tested according to NIOSH method TCA/A-012,
"Certification Requirements for Gas Detector Tube Units," for the Safety Equip-
ment Institute certification program. Furthermore, each manufacturer’s detector

tubes are tested as a unit by an independent third party laboratory accredited by the
American Industrial Hygiene Association (AIHA).

The Sensidyne one-stroke pump and tubes require no general maintenance.
8.3.3 HMX271 Combustible Gas Indicator

The HMX271 combustible gas indicator will be used to measure the lower
explosive limit (LEL) in work areas. The LEL of a combustible gas or vapor-is the
lowest concentration by volume in air which will explode when there is an available
ignition source. During field activities that can potentially generate sparks, such as
drilling or welding, the breathing zone and the air in and around the borehole or
well will be periodically monitored with the HMX271 combustible gas indicator.
Furthermore, during field activities around enclosed spaces the breathing zone will
also be monitored for the presence of combustible gases and vapors.

The HMX271 combustible gas indicator takes continuous and simultaneous
measurement of combustible gases, oxygen levels, and hydrogen sulfide concentra-
tions. The HMX271 should be calibrated with pentane according to the user’s
manual prior to field work each day.

If the HMX271 is used to measure hydrogen sulfide, it will first be calibrated
with the appropriate calibration gas.

In oxygen enriched and deficient atmospheres, erroneous determinations of
combustible gas can occur. In addition, long continuous use at high LEL
concentrations (50 to 100%) may cause damage to the LEL detector.

The HMX271 combustible gas indicator will be maintained in the field by
wiping the unit clean after every use, storing the unit in a safe protected case, and
recharging the battery on a daily basis or as use dictates.
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SECTION 9
SITE CONTROL MEASURES

The following site control measures will be followed in order to minimize
potential contamination of workers, and to control access to the exclusion zones.
Site control involves the physical arrangement and control of the operation zones
and the methods for removing contaminants from workers and equipment. The first
aspect, site organization, is discussed in this section. The second aspect, decontami-
nation, is considered in the next section. Section 7 addresses the levels of PPE
required.

9.1 SITE ORGANIZATION/OPERATION ZONES

When necessary, as determined by the SHSO or designee, the following opera-
tion zones will be established on the site:

» Exclusion Zone
« Contamination Reduction Zone
» Support Zone.

The field crew will establish a single station decontamination area. The SHSO
will be responsible for establishing the size and distance between zones at the site or
around the site feature. Considerable judgement is required to assure that safe
working distances for each zone are balanced against practical work considerations.

9.1.1 Exclusion Zone (EZ)

The EZ includes the areas where active field investigations take place. Within
the EZ, prescribed levels of PPE will be worn by all personnel. The hotline, or EZ
boundary, will be established based upon daily site activities or through visual
observations or general air monitoring procedures. The hotline may be readjusted
based upon subsequent observations. This boundary will be physically secured and
posted or well-defined by physical and geographic boundaries. Hard hats must be
worn in the EZ during drilling operations.

9.1.2 Contamination Reduction Zone (CRZ)

The contamination reduction zone (CRZ) is located between the EZ and the
support zone. This zone provides an area to prevent or reduce the transfer of
hazardous materials which may have been picked up by personnel or equipment
leaving the EZ. The organization of the CRZ and the control of decontamination
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operations are described in Section 10. The CRZ is not necessary during level D
operations and most level C operations.

9.1.3 Support Zone (SZ)

The support zone is the outermost area of the site and is considered an uncon-
taminated or clean area. The support zone for this project will be located upwind of
the exclusion zone under investigation whenever possible. The support zone
contains the command vehicle for field operations equipped with first-aid kits,
decontamination materials, and other investigation and cleanup support supplies.
Normal work clothes are appropriate apparel within this zone; potentially contami-
nated personnel, clothing, equipment, etc., are not permitted. Since Tinker AFB
field investigation activities may be conducted during the winter months, special
types of PPE and other safety equipment susceptible to freezing (e.g., eye wash and
decontamination solutions) will be stored in a heated vehicle.

9.2 SITE SECURITY

Site security will be enforced by the SHSO or designee, who will ensure that
only authorized personnel are allowed in the work area and that entry personnel
have the required level of PPE, are trained under the requirements of 29 CFR
1910.120, and are on a current medical monitoring program. Site security is neces-
sary to prevent exposure of unauthorized, unprotected individuals in the work area.

9.3 SITE COMMUNICATION

Internal site communication is necessary to alert field team members in the EZ,
and CRZ of emergency conditions, to convey safety information, and to communi-
cate changes or clarification in the work to be performed. When verbal communica-
tion is not possible, field team members will use prearranged hand signals. If at any
time communication is broken, the field team will re-group and remedies will be
implemented. Table 9.1 lists internal emergency communications signals.

9.4 SAFE WORK PRACTICES

To ensure a strong safety awareness program during the field activities, person-
nel will receive adequate training, this plan will be communicated to the employees,
and standing work orders will be developed and communicated to the employees.
Sample standing orders for personnel entering the CRZ and the EZ are as follows:

« No smoking, eating, drinking, or chewing of tobacco or gum;
+ No matches/lighters in the zones;

« Check in/check out at access control points;

» Use buddy system;

» Wear appropriate PPE;

* Avoid walking through puddles or stained soil; and
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Table 9.1 Internal Emergency Communications Signals

Devices(a) and Signals Example

Noisemakers, such as: One long blast: Evacuate area by nearest
Bell emergency exit,
Compressed air horn Two short blasts: Localized problem (not
Megaphone dangerous to workers).
Siren Two long blasts: all clear.
Whistle

Visual signal, including; Hand clutching throat: Out of air/can’t
Hand signals breathe.
Whole body movements Hands on top of head: need assistance.

Thumbs up: OK/I'm alright/I understand.

Thumbs down: No/negative.

Grip partner’s wrist or both hands around
partners waist: Leave area immediately.

(a) All devices and equipment used in the exclusion and contamination reduction zones must be
intrinsically safe and not capable of sparking.
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» Discovery of unusual or unexpected conditions will result in immediate evac-
uation and reassessment of site conditions and health and safety practices.

The following guidelines will also be followed while working on site:
+ Conduct safety briefings prior to beginning work;
« Conduct daily/weekly safety meetings as necessary; and

« Take precautions to reduce injuries from heavy equipment, utilities, and
other tools.

9.5 ACCIDENT PREVENTION

All ES personnel and subcontractors will receive health and safety training prior
to the initiation of any site activities. On a day-to-day basis, individual personnel
should be constantly alert for indicators of potentially hazardous situations and for
signs and symptoms in themselves and others that warn of hazardous conditions and
exposures. Rapid recognition of dangerous situations can avert an emergency.
Before beginning field work each day, a tailgate meeting will be held to discuss
accident prevention. Health and safety briefings are described in Section 4.2.
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SECTION 10
SITE-SPECIFIC DECONTAMINATION PROCEDURES

10.1 PERSONNEL DECONTAMINATION PROCEDURES

An EZ, CRZ, and SZ will be established whenever field personnel are using
PPE. Defined boundaries (access and egress points) will be established whenever
feasible, and personnel will enter and exit only through these points. In addition, all
personnel who are involved in daily field investigations will be required to shower as
soon as possible after leaving for the day. MSDS sheets for decontamination fluids
are located in Appendix B of this document.

All equipment that requires decontamination will be decontaminated according
to the procedures described in the field sampling plan (ES, 1994b).

Decontamination procedures will be monitored by the SHSO.
10.1.1 Decontamination - OSHA Level D (Modified)

Decontamination stations for personnel in OSHA Level D - Modified will
include provisions for removing disposable clothing and for washing hands, face and
other exposed body parts. These procedures may be modified at the discretion of
the SHSO.

10.1.2 Decontamination Procedures - OSHA Level C

When personnel are in OSHA Level C protection, a decontamination station
will be set up in the area actively under investigation. The decontamination station
layout shown in Figure 10.1 will be established and followed. The SHSO may
modify these procedures if necessary. Three zones are defined: the exclusion zone,
the contamination reduction zone, and the support zone.

10.1.3 Decontamination Procedure - OSHA Level B

If personnel are in OSHA Level B protection, the decontamination station
layout shown in Figure 10.1 will be established and followed. These procedures may
be modified as necessary by the SHSO. Level B operations typically require a
minimum of four employees to effectively perform the particular activity. Two
people will be in the hot zone, one person will be a backup with SCBA donned to
assist the workers in the event of an emergency, and the fourth person will be in
Level C in the CRZ to assist the team in decontamination upon exiting the hot zone.
Three zones are defined: the exclusion zone, the contamination reduction zone, and
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the support zone. Each zone has a specified number of steps. (These steps do not
necessarily indicate separate stations.)
10.2 DECONTAMINATION EQUIPMENT

Equipment decontamination during site operations may generate liquids from
washing and rinsing procedures. All liquids produced will be collected and
contained for appropriate disposal. Decontamination equipment will include:

« Plastic buckets and pails,

* Scrub brushes and long-handled brushes,
* Detergent (e.g., Alconox),

* ASTM type II water,

e Methanol,

» Hexane,

» Paper towels,

+ Plastic garbage bags,

» Potable water,

» Disposal drums,

» Plastic liner material,

+ Hand pump sprayers and benches, and
* An eye wash station.

Changes in the equipment used for decontamination may be made at the discre-
tion of the SHSO.
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10. Place of accident of exposure:
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11. Was place of accident or exposure on employer's premises? Yes ( ) No (]

12. What was the employee doing when injured?

(Be specific - Was employee

using tools or eguipment oOr handling material?)
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Floats on water Flammable . wreitating vapot w produced Freenng :
pomt w429 63 Fire Extinguishing Agents [, 82 Waterdow! Toxscity: Dt nonnnbabic
toan: ot csrban drionde 83 Biological Oxygen Demand (BOD):
Avoid contact with liqusd snd vapor. Keep people away 4 F 4 i 1t V2 anda
fohas L o bravihing soparatus 6 ire Extinguishing Agents Not to be Used:
Shut :""‘ﬂ:,m sources and call fire department Woater mat beanetiocine 84 Food Chain Concentration Potentiai
Stop discharge if possibic 6 & 4 ds ot ion P, . None
Stay upwind and use water spray 10 "k down" 65 Specisl Hazards of Combustion Products:
tsolate and remove discharged material Norpertinent
Notify tocal heaith and pollunion control sgencies 66 Behaviorin Fire: \.por s hoanir thun s und
fran taved consderahic distanc
FLAMMABLE wioen aligatan and Bieh bae .
Flashback along apor trall maay occur 67 Ignition Temperature: 107t
Vapor may explode if ignited in an enclosed area 9 SELECTED MANUFACTURERS
Wear goggles and scif contained breathing apparztus, 68 Electrical Hazard: ( lis I Group D
Extingush with dry chemical. foam, or carbon doxide § 0 Commanacalth O Retmme Ca b
Fire Water may be ineflective on fire 69 Burning Rate: 6 (0 mm i . " 1ih Potre he 1t
Cool exposed containers with water onmenwcalih Potto e
: Pomuctas Fucrin Kacoin 02
} N Phoibgre Poicsicen €
1 PPhaitips Pocine Raco e Ing
! Hanco Poputar Conte
CALL FOR MEDICAL AID - Hato Roy 10 R emte
VAPOR 7. CHEMICAL REACTIVITY PoShelChenneai Ce
Imtating to cyes. nose and throat . Petrochent s D
l{‘mmkd. will cause headache. difficult breathing. or loss of conscrousness. T 1 Resctivity with Water: o ication : PO Bos taet
ove to fresh anr . j . '
1€ breazhing has stopped. give artificul respination 72 Reactivity with Common Matecals: | Hovton Tovas T
I breathing 1s duficult. give oxygen N reattion
LIQUID 3 Stability During Transport: Niubio {
:l’:r:\'lml’ o o xn:dtycs 74 Neutrafizing Agents for Acids and !
ul 1f swallows
EXPOSUre | ‘Rimove contamunated clothing and shoes. Caustics: Not petimnent %
Fush affectod areas with plenty of waler 75 Pol ization: o pertincn:
IF IN EYES, hoid eyelids open and flush with plenty of water 5 Polymerization: Su: paitiney {L*
IF SWALLOWED and wnictem s CONSCIOUS. have victim dnnk water 76 inhibitor of Potymerization:
or milk Nt pertinent | 10. SHIPPING INFORMATION
| 101 GradesorPurity:
, braty frial po
| thiopnene ree e
| Ntior oo
5 Tndysisial 90 e
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS Keaven: we
Water May be dangerous if 1t enters water intakes
:on:y loca] nalm(md widlife ul’fml!s 107 Slorage Temperature: \mhiint
1 otify operators of nearby water intakes
Pollution 103 Inert Atmosphere: N requircmcn
104 Venting: Prissure sacuuit
1. RESPONSE TO DISCHARGE 2 LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Aersponse Menoos Mendboon CG 44641 (See Hazsca Assessment Hengboon CG 446 3 131  Physical State a1 15°C and Y stm: {yued
Tosue warminy harh Bammahilas AT U VN 132 Molecular Weight: "~ 1)
EN e 133 Boiting Point at 1 atm:
P76 = kO B = 3K
Red 134 Freezing Point
12. HAZARD CLASSIFICATIONS 0 == N TR
121 135 Critical Temperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable hiquid SRTOTE = W9t = N6l TR
31 Synonyms: Hensul 41 Physical State (as shipped): Liyuud 12.2 NAS Hazard Rating for Bulk Water 136 Critical Pressure:
Bensule 42 Color: Colortes: Transportation: TI0paia = 43 Taim = AN MN
32 Coast Guard Compatibility Classification | 43 Odor: \romuatic cather pleasant sroniati Category Rating 137 Specific Gravity: 0 K7Y a0 20°C (hyurdy
Aromatic hrdrovarhon odor Charactcrsnie eder Ve \ 138 Liquid Surtace Tension:
3.3 Chemicsl Formula: (.H. ficalth N9 dhacsam = 002X N gt 20 ¢
ca
34 IMCO/United Nations Numerical N apor brnitant | 139  Liquid-Water Interfacial Tension:
Designation: 2114 Liguad or Solid lrotant ( WG dines om o= 003 N at 207C
Porsans ' 1310 Vapor (Gas) Specitic Gravity: 1 ©
Water Pallution 13 11 Ratio of Specific Heats of Vapor (Gas):
Humane Toxics ' 1ot
Aquatic Toticuy 1 .
5. HEALTH HAZARDS Aesthene bt N 13.12 Latent Heat of Vaporization:
N - =93 doat go= AW 0TS ky
5.1 P i Hudroarbon vapor canister. supphed air of 4 hose mask. hvdro arbon- Reactrrts 169 Bru 1 st e
ineoluble rubbee of phastic ghives chennical eogptes of Lice splash shicld hvdrocarbonansoluble Other Chemecals . 13 13 Heatof Combustion: — 17364 Buu/ih
apcon such as neopren Woater 0 . —URuN g = =406 00X Ry
52 Symptoms Following Exposure: Dizsiness. exvitation. pabior tniowed by flushing weskness, headache Scif-Reaction 0 13 14 Heat of Decomposition: \ut puitinuni
bresthiessness. Chest constrrtion Coma and possible death 123 NFPA Hazard Classifications: 13.15 Heatof Solution: i perinent
5.3 Treatment for Exposure: ShIN Nush with water followed by sodp and water, remove contannaated Category Classification 13 16 Heat of Polymerization: .t pertincni
clothing and wash skin EY FS flush wich pleats of water untihirctation subsedes. INHALATION
: Health Hazard (Biuch 2
remove from cxposure immediately Call a phavscaan Hbreathing o srrepular or stapped. start N
: Flammability (Red) i
FEMUSCHALION . adMinnter vy een Reactmits (Yellow) o
5
5.4 Touicity by inhatstion (Threshold Limit Value): < ppm
55 Short-Term Inhalation Limits: 75 prm (or 30 nun
5.6 Toxicity by Ingestion: Grade . 1. Dw Y10 300 meg/hp
57 tLate Yoxicity: Leukemis NOTES
58 Vapor (Gas) irritant Charactecistics: H presentn high concentoalions sapors iy caune soation of
cren o respiratons satcm The effect s femparann
5.8 iiquid or Sotid Irritant Characteristics: Minuium hazard spilled on clothing and allowcd 10 reavamn
may Cause smartiag and reddening of the sin
5 10 Odor Threshold: 4 th ppm
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CRB CHLOROBENZENE

Common Synonvems 6 FIRE HAZARDS 8. WATER POLLUTION
Manachiorobrnasac Watery bquad (olorkem Swect almond oder £1  Flash Point: x4t € C 9771 O« 81  Aquatic Toxkcity:
Beasmae shland: 62 Flammabée LimHas in Air: 20 ppem /96 hr/blucgill /T L fresh wates
(IR 2 Wat ol g , d
Sinks tn water bie vapor 1 prodword I 8 aterfowd Toxicity: Data 0ot available
63 Fire Exnnguishing Agents: £3 Biological Oxygen Demand (BOD):
Carbon dionide, dry chemical. foam o: C 31b/1b. S days
Avoid contact with bquid and vapor. Keep peopic awsy waler \prav 8 4 Food Chain Concentration Potential:
b ag.n:xm o 64 Fire Extinguishing Agents Not 1o be Used: Datu not available
Stay upwind and use water spray 10 “knock down™ vapoc. Not pertenent
Tsolate and remove discharged meserial -
Notify tocal health and pollution control agencics. 6.5 Special Hazards of Combustion Products:

Burning in open Nlame can form tonic
phosgene and hydrogen chionde pases

FLAMMABLE 66 Behaviorin Fire: Hcavy vapor can travcel
Flashbeck along vapor trail may eccar
Vapor may cxplede if igned n an enciosed arcs

4 cunvioerable distance 1o 4 source of

9. SELECTED MANUFACTURERS

Wear goggies and self contaimed breathing spparatus 67 ignition Tempersture: 11¥4°F i Dow Chemical Co
Fire Extingush with dey chemical, foam. or carbon diowde Midland. Mich 48640
68 Electrcal Mazard: Daia notavaitable

1enition 4nd flash back

Monvanto (¢
69 Burning Rate: (est)d 6 mm/min Monsanto Industrial Chemicals Co

X(X) North Lindbergh Bivd

St Louns. Mo 63166

CALL FOR MEDICAL AID 3 Montrose Chemical Corp

VAPOR covehn 7. CHEMICAL REACTIVITY S00 South Vergtl Ave
M sahabed. will cause or diznness
Not imitating 10 eyes. nosc and threat. 71 Resctivity with Water: No rcaction Loy Amgeles Calf 90005
Move 10 fresh aur. o 7.2 Resctvity with Common Materials:
1f beesthung has stoppod , give artificial respration ~
1f breadung i difficuit, pve oxygen Noreaciion
LQuUID 73  Stabikity During Traneport: Stubic
bvm-:ll ;o ln; -:idtyu 7.4 Neutraizing Agents fer Acide and
Herratul if swsllowed.
TN
ExXposUre | | r  minstod dothing and shoes Caustics: ot pertincnt
Euﬁ sffected arcas with pienty of water. 75 Polymerization: Not peruinent
IN EYES. hoid eyelids open and flush with plenty of water
IF SWALLOWED and vcfim i CONSCIOUS, have victwm drink watee 76 inhibtor of Polymerization: 10. SHIPPING INFORMATION
oc milk. i pertenent :

10 1  Grades or Purlty: 99 % technica!
102 Storage Temperature: Ambicn:
103 Inert Atmosphers: No requirement

104 Venting: Pressure-vacuum

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS
Water May be dangerous if it enters water intakes

Natify local health and wildlife officiak

Poliution | Noafy operators of nearby wates intakes.

1. RESPONSE TO DISCHARGE

(See Mesponse Mesheds anascos, CG 4464}

Shouid be removed 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
Chemical and physical Ireatment Sae Hawa e Assessrment Hanabook CG 444-3 131  Physicai State at 15°C and 1 atm: Liquid
A-T-X 132 Molecular Weight 11256
Red 13.3  Bolting Point at 1 atm:

270°F = 132°C = 405°K

134 Freezing Polnt

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12. HAZARD CLASSIFICATIONS —501°F = —456°C = 2276°K
31 Synenyme: 41 Physical State (ss shipped): Liquid 12.1  Code of Federsl Reguistions: 135  Critical Temperature:
Benzene chlonde 42 Cotor: Colories Flammabie Liquid 6THF = 359°C = 632°K
MCB ! 122 NAS Hazard Rating for Bulk Water 13.6 Critical Pressure:
Monochlorobenzene 43 Odor Mild amine odor; sweet, almond- Treneportation: 656 pria = 4.6 atm = 4.52 MN/m’
Phenyl chioride Ttke, aromatic o
Category Rating 137 Specific Gravity: | t1a120°C (hquid)

32 Cosst Guard Competibiiity Clasaification:

Halogenated hydrocarbo Fire 3 13.8 Liquid Suriece Tension:
" * Heatth 33 dyne/cm = 0.033 Njm i 25°C
313 Chemicel Fermuls: CHC!
United & ene Vapor lrritant 0 139 Uiquid-Water interfecial Tension:
34 mco " Liquid or Sohd leritant ! 37 41 dyner/em = 003741 N/m a1 20°C
Designation:
SRt Powsons 2 13.10 Vapor (Gas) Specific Gravity:
AZAR Water Poliution Not pertinent

5. HEALTH H 0s Human Toucity ! 1311 Ratio of Specific Heats of Vapor (Ges):

s M 4y Organi vapor-acid gas respirator wherc appropriate. ncoprenc of Aquatc Toxwcity 3 1 094
vinyl gloves. chemical safety spectacies. plus face shicld where appropriate. rubber footwear. Acstheuc Effect 2

13.12 Latent Heat of Vapocization:

apron oc impervious clothing for splash protection hard hat Reactivity 135 Buu/Ib = 75 cal/g = 3 140 X 10° 3/kg

52 ring Irritating 10 ~kin. cycs and mucous membranes Repeated exposure Other Chemicais b 1313 Heatof C tton: (est.) 12,000 Btu/b
of skin may cause dermatitis duc 10 defatting action Chronic inhatation of vapors or mist may Water 0 . - 6700 L l;:“:mo x IO; llk;
resull 10 damage to lungs, hiver. and kidncys. ACULC VEPOT CXPONUTES Can Caune <ymploms ranging Self-Reaction [}
(rom coughing 10 transienl ancathesia und central nervous system deprexsion 12.3 NFPA Hazard Classificstions: 13.14 Heat of Decomposition: Not pertinent
53 Treetment tor Exposure: Get medical attention for all cye exposurcs und any sefious over-cAposures Category Classification | 13.15 Heat of Solution: Not peruneat
Treat the symploms INHALATION remove to clean mir. administer Oxygen 2$ nceded Health Hazard (Blue) ... . 2 13.16 Hest of Polymenzation: Not pertinent
INGESTION: dilute by drinking water: if vomuuing occurs, ad morc water. Ad Flammabaiity (Red) 3
satine laxative EY ES: fush thoroughly with water. SKIN remove contaminated clothing. Reactmity (Yeliow) ) °

wash exposed area with soap and watcr
5.4 Toxicity by inhalation (Threshold Limit Value): 75 ppm
5.5 Short-Term Inhalation Limits: Data not avaidable
5.6 Toxicity by ingestion: Grade 2: LDn 0 5105 g/kg (rat, rubbity
57 ULate Toxicity: Dtz not avatlable
58 Vaper(Gas)irrttant Characteristica: Vupors arc nomirntzlingio the cye> and throut

59 Uiquid or Bolkd irrftant Cherecteristica: Minmum hazard if spilled on clothing and allowed to
remain. may cause \marting and reddeming of the skin

5.10 Odor Theeshold: 0.21 ppm

NOTES
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DBO o-DICHLOROBENZENE

. 6 FIRE HAZARDS 8 WATER POLLUTION

mmon Syronyms

1. 1 Dxchlorobenrene Liquvd Colorless Pleasant odor 61 Flash Polnt: 16%°F O C 155°E C tB1 Aquatic Torxicity

e 6 2 Flammabile Limits in Air: iV ppm * manine plankion/ng growih’
1T 9T alf water

Sinks in water 65 Fire Exunguishing Agents: W atc: *Time period not speorlicd

foam drv chemical of carbon dwxide 82 Watertowt Toxicity: Data aol avadable
Avoid contact with liquid. 64 Fire Extinguishing Agents Not to be Used: 83 Biological Oxygen Demand (BOD):
Wear goggics and self od hing sppe Not pertinent <0 1'% (theor ) 1/% day
Stop 4 1 posmible 65 Specisl Hazards of Combustion Products: Food Chain C tration Potential:
Call fire department. om! - 84 n Concentration Potential:
tsolate and remove discharged material. Irrnating vepors including hydrogen Data not avarlablc
Notify local heslth and pollution control agencics chloeide gas. chiorocarbons. chlonine

66 Behaviorin Fica: Not perinent

Combusuble €7 ignition Temperature: 1195°F
POISONOUS GASES ARE PRODUCED IN FIRE .
i :
Wear gogzies and seifcontained breathing spparstus 68 Electricel Hazard: Not pertinent 9. SELECTED WMANMUFACTURERS
Extingutsh with weter. dry chemical, foam. ot carbon dioxide 69 Burning Rate: | Jmm/nun | Dow Chemical Co
Cool cxposed i ith !
Fire - containers with water i Mudland Mich 48630
12 Mo Co
i Monwanto badustrial Chemicals Co
| §00 North Lindocrgh Bivd
} St Louns Ma plles
CALL FOR MEDICAL AID Y Standard Chlonne C henneat Co o Ine
LIQUID 7 CHEMICAL REACTIVITY 1015 2% Belleville Turapixe
Imuatng to skin and cyes. 7 . - Rearney N 3 U632
(ol if swallowed 1 Reactivity with Water: Norcaction
Remove contaminsted clothing snd shoes. 72 Raesctivity with Common Materisls: i
Flush affected arcas with plenty of water NO Tegction
[F IN EYES, hold eyclids open snd flush with picnty of water
|F SWALLOWED and victim is CONSCIOUS. have victim drink waier 73 Stabllity During Traneport: Stablc
or milk and have victim induce vomitinj N '
IF SWALLOWED and vitim & uncousaéus OR HAVING 74 Neutrslizing Agents for Ackds and
Exposure CONVULSIONS. do nothing except keep victun warm Caustics: ot perimnent
75 Polymaecization: Not pcriinent
76 Inhibitor of Polymerization:
6 Inhipitor of Polymevixation 10. SHIPPING IKFORMATION
ot ertine 101  Grades or Purity:
| Techmcal 99 % min dichiorobenzenc
t (ratiortho + pataimeta RO muin )
Techmical 88% onthodichlorobenzenc.
14.0% paradichlorobenzene
Techmical 80% ortho, | 7% para. 2%
Effect of low concentrations on aquatic life s unknown meta
Water May be dangerous if it enters water intakes. Pure not less than 99 $% ortho, not
. Notify local health and poliution control officuls. more than 0 5% para
Pollution | Notify operatons of nearby water intskes.
10.2 Storsge Temperaturs:
Data not svatiabic (Continued on page 4
. C PHYSH AND {CAL P T
1. RESPONSE TO DISCHARGE 2 LABELS 11 HAZARD ASSESSMENT CODE 13 YSICAL CHEMICAL PROPERTIES
(Soe Respones Matods €6 ats4) (See Hazs:C Assssement Hendboos CG 446-31 131  Physical State s1 15°C and V1 atm: Ligud
Issue warning — water contaminant No hazard label required by AK-Y 13.2  Molecular Weight: 14701
Should be removed Codc of Federal Regulations 133  Bolling Point st 1 atm:
Chemical and physrcal treatment 356 9°F = 180 $°C = 353 7°K
134 Freesing Point: 0 1°F = —176°C = 2S5 6°K
12 HAZARD CLASSIFICATIONS 13.5  Critical Temperature: Not pertinent
121 Code of Federal Regulations: 136 Critical Pressure: ot pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS ORM-A 137 Spectfic Gravity: | 306 41 20°C tiquid)
31 Synoayms: 41 Physical State (ss shipped): Liquid 122 :‘s Hazard Reting for Bulk Water 138 Liquid Surlace Tension:
snsporistion: o
1.2-Dichlorobenzene «2 Cotor: Colorless ‘ o 37 dyacs/cm = 0037 N/m a1 20°C
Dowtherm E Cetegory Rati .
4.3 Odor: Aromatic, characteristic . 139 Liquid-Water Interfacial Tension:
Orthodichlorobenzene Fire [ -
aromatic (et ) 40 dynexjcm = 004 N/m a1 20°C
32 Cosst Guard Compatibllity Classification: Health 13.10 Vepor (Gas) Specific Gravity:
Halogenated hydrocarbon Vapor lentant 2 Not pertinent
33 Chemical Formuls: o-CoH.Ch Liquid or Sold frewtant ! 1311 Ratio of Specific Heats of Vepor (Gas):
3.4 1MCO/United Nations Numericst Powsons ! | 080
ton: w
Designa 6171591 ::" """;“"“ ) . 1312 Latent Heat of Vaporization:
uman Toxicity
' 1b = g = X 10°1/k
Aquetn Taxicits N 15 Bu/Ib = 63 9calig = 268 ke
5. HEALTH HAZARDS Aesthetic Effect 2 13.13 Heat of Combuation: - 7969 Biu/Ib
R - 4427 caljg = — 1S4 X 10° I/kg
51 r E Orgunic vapor-acid gas (espirator. neoprenc or vinyl gloves. cactrmity 1314 o .
chemacal safety spectacics. face shield. rubber footwear, aproa. protective clothing Other Chemicals ! Heat of Decomposition: Not pertinent
52 - B Water 0 13.15 Heeat of Bolution: Not pertinent
. F q Chronic inhaiation of mist of vapors may result in damuge Setf-Reuction 0
10 lungs. hiver. and kidneys. ACULE VAPOr €XPOSUIE CaN CHUSC SyMPLOMS ranging from coughing - 13.16 Heat of Potymerization: Not pertinent
lessifications:
10 central nervous system dep and Lransient anesth Ireituting 10 skin. cyes. and 123 NFPAHazardC
mucous membranes. May cause dermatitis Category Claselification
5.3 Trestment for Exposure: INHALATION: remove victim to fresh air. keep hum Quiet and warm. Heautth Hazard (Bluc) 2
and call a physcian prompuly. INGESTION: no known sntidotc. treut symptomatically. induce Flammability (Red) 2
vomiting and gt medical attention prompily. EYES AND SKIN flush with pienty of water. Reactivity {Yellow) 0

get medical attention for cyes. remove contuminated clothing and wash before reusc

54 Toxiciy by inhsiation (Threshoid Limit Value): 50 ppm

5.5 Short-Term lnhalation Limits: 50 ppm for IS5 min

56 Touicity by ingestion: Grade 2. LD 0.5t0 3 g/k¢ 10. SHIPPING INFORMATION (Cont'd.)

5.7 Late Toxiclty: Causes kidney and kiver damage in rats. Effects unknown in humans.

S8 Vapor (Ges) irritant Chersctertetics: Vapors causc maoderate irntation such that personact will
find high concentratsons unpicasant The effect 1s temporary

5.9 Uiquid or Solid rritant Charactedistics: Minimum hazard. If spilied on clothing and aflowed to
remain, may cause smarting and reddening of the skin

5.10 Odor Threshold: 4.0 ppm. S0 ppm

103 Inect A : Data not bl

104 Venting: Data not avartable

REVISED 1978
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DEL

1,2-DICHLOROETHYLENE

Common Synonyms
Liquid Colorles Sweel pleasant odor 6. FIRE HAZARDS 8 WATER POLLUTION
Aceiviene dwhlonde
o mdwhioroethy bene ¢ ' Flash Pomt: 7°F ( ( £ 1 Aquatic Toxicity: Listu not as.atic
Doform Sinks in water Flammable mitating vapor 1s produced £ Flammable Limits in Air: Y "% 10 » 872 Watertow! Toxicity. Datu ni aviiune
en 1 Idichiorocthy kene
trany | 2dichlorocthykene Fire Extinguishing Agents: )i\ (hemical 81 Biological Oxygen Demand (BOD)
toam Lsrboa dioside Data not avaiisbic
6 ¢ Fire Extinguishing Agents Not to be Used: 84 Food Chain Concentration Potentiat:
Weac goggles and self contained becathing apparasus . . N
Shut off sgnition sources Call fire department W ater may be ineffectise une
Stop discharge if posuble Keep people away €5 Special Hazsrds of Combustion Products:
Drotate and remave dischacged matenal Phosgenc and hvdrogen chioride fumes
Notify tocal heslth and pollution control agencies
mas forman fires
66 Behavior in Fire: Vyporis heavier than e
4nd mas travel s considersble distance
FLAMMABLE 15 4 wource of ignition and flash hack
POISONOUS GASES MAY BE PRODUCED IN FIRE N i
Containers may explode in fire €7 Ignition Temperature  Dala nol availabic 9. SELECTED MANUFACTURERS
Flashback slong vapor (rail may occur 658 Electrical Hazard: Dita not availabi
Fi Vapor may explode if ignited in an enclosed area ste not availehle b Lauman Kodak (rf
ire Extingussh with drv chemicals. foam or carbon dioide €5 Burning Rate: 26 mm, min Lastman Organic Chemigie
Water mas be neffectve on fire ! Rochester N Y 13m0
Cool exposed container with water 2 Gnama vomed A6
i 103 Stonchutst Court
] Northeale, N J D764
Call for medicat aid | ¢ Planzand Baucr inc
VAPOR 7. CHEMICAL REACTIVITY AN
 inhaled will cause duzziness, nausea. vomiting. of Resctivity with Water: o reaction i Floshiog N Y 07 %ex
difficult breathing Reactivity with Common Materials:
Move victim 10 (resh air
N rea
I breathing has stopped. give artificial respreation v feaction
1f breathung 1s difficult. give oavgen 73 Stabllity During Transport: Siahic
LIQUID 74 Neutralizing Agents for Acids and
Exposure | Hamtut if swatiowes Caustics: ot pertinent
1F SWALLOWED and victnn o CONSCIOUS  have victim drink water 75 Polymaerization: Willnot occur under
or milk ardinaty conduions of shipmen: The
Feaction s nut vigorous 10. SHIPPING INFORMATION
T iahibitor of Polymerzation: Nonc uscd 107 Grades or Purity: { wmmer .
| 137 Storage Temperature: Ao .o
103 Inert Atmosphere: “orcuurcnent
104 Venting: Prewsure savuus
Effect of low concentrations on aqualic life & unknown
Water May be dangerous if 1t enters water ntakes
. Notify local health and waldlife officual
Pollution | neusy operators of nearby water intakes
1. RESPONSE TO DISCHARGE 2. LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
1See Reapones ethods Haneooes CG 446-4) (Ses Ma1a:a Assetsment Handtoos CG 446-3) 131  Physical State a1 15°C and 1 atm: Liquid
issuc warning—high Rammabitity AXY 132 Molecular Weight: 970
Restrict access 133 Boiling Point at 1 atm:
Evacuatc ares cis 140°F = 60°C = 3337k
Should be removed Red trans 118°F = 4k°C = 3217K
Chemical and physical treatment e
o 12. HAZARD CLASSIFICATIONS 134 Freezing Polnt:
Gy —116°F = -81°C = 197°K
121 Code of Federal Reguiations: B THEE S B CT K
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable iquid ans —SE°F = -30°C = 223°K
1 DN
31 Synonyma: Acetylene dichionde. 41 Physical State (as shipped): Liquid 122 NAS Hazard Rating for Bulk Water 35 Critical Temperature: Nt pertinent
sym-Dichloroethylenc: Dioform 42 Color: Colorless Transportation: Not listed 13 €& Critical Pressure: Not pertinent
c15- or Lrans-1.2-Dichi thyl - 137 T 2T ar28°C "
15 or Lrans. wchioroethylene 43 Odor. Ethereal singhtly aceid, pleasant 123 NFPA Hazard Classifications: 37 Specific Gravtty: | 2741 25°C thiquid)
3.2 Coast Guard Compatibility Classification: chloroform-lske Category Classification 138 Liquid Surtece Tenslon:
Not applicabl 24 a1 20°
pplicable Health Hazard {Bluc) 5 24 dynes/cm = 0024 N/m at 20°C
33 Chemical Formula: CICH=CHCI Flammability (Red) 3 139  Liquid-Water Interfacial Tenslon: (cst |
3.4  IMCO/United Nations Numerics! Reactivity {Yellow) N 30dvnes/cm = 0030 N/m 4 20°C
Dweignation: 3.2/1150 13 10 Vapor (Gas) Specific Gravity: ! 34
13 11 Ratio of Specific Heats of Vapor (Gas):
11468
S. HEALTH HAZARDS 13.12 Latent Heat of Vaporization: 130 Buwu/ib
= T2cal/g=30x10")/kg
51 Personsl Protective Equipment: Rubber gloves: safety goggics. air supply mask or sell-
;- )
contained breathing apparatus 1313 Heatof Combustion: —4.847 2 Biu/tb
o _ = —26929cal/g= ~11267 X 10" J/kg
52 Yy F U] Inh CAUSES NAusCa. vOmLing, weak ness. Lremor.
CPIgastric cramps, centrai nervous depression. Contact with hiquid causes irntation of eyes and 13 14 Heat ot Decomposition: Not pertinent
(on prolonged contact) skin. Ingestion causes shight depression to deep narcosis 1315 Heat of Solution: Not pertinent
5.3  Treetment for Exposurs: INHALATION remove from further exposure. of breathing is difficult. 1316 Heat of Polymerization: Not perisnent
give oxygen, of vsctum 1s not breathing. give artuficial respiration. preferably mouth-1o-mouth:
give oxygen when breathing is resumed: call u physician EYES flush with water for at leasi
15 min SKIN: wash well with soap and watcr INGESTION: give gastric luvage and
cathartics.
54 Yomicity by inhalation (Threshold Limit Value): 200 ppm
5.5 Short-Term inhalation Limits: Data not availublc
$6 Torxicity by Ingestion: Grade 2, oral LD, = 770 mg/kg (rat) NOTES
57 Laste VYoxikcity: Produces liver and kidney imjury 1n expenmental arimais
58 Vapor (Gas) .ritant Charscterstics: Data not available

59 Liquid or Solid irritent Charecteristics: Dats not avuiiablc
$ 10 Odor Threshold: Data not available
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ETB

ETHYLBENZENE

Common Synonvm
Phenybethane
13}

Liquid Colartes. Sweet, gasoline-like odor

Floats on water. Flammable imtating vapor is produced.

Avoid contact with iquid and vapor. Kecp peoplc away

Wear goggles, self contained breathing apparatus, and rubber overclothing
(including goves).

Shut off ignition sources and all fire department

Stop discharge if possible.

Stay upwind and usc water spray to “knock down” vapor

solate and remove discharged material.

Notify local heaith and poliution control agencies.

FLAMMABLE.

Flashbeck along vapor trail may eccur

Vapor may explode if ignited in an enclosed area

Wear gogghes. self. ined b
(inctuding gloves)

Extinguish with dry chemical, (oam. or carbon dioxide

Water may be incffective on fire

Coot exposed containers with water

. and rubber overclottung

R 2PP

Fire

Exposure

CALL FOR MEDICAL AID

VAPOR

lIrmitating to eyes. nose and throat

If inhaled, will cause dizziness or difficult breathing
Move to fresh s

1f breattung has stopped. give artificial respiration
1 breathing & difficult, give oxygen

uQuip

Will burn skin and eyes

Harmful if swallowed

Remove contaminated clothung and shoes

Flush affectod areas with plenty of water

IF IN EYES. hold eyelids open and flush with plenty of water,

IF SWALLOWED and victim s CONSCIOUS, have victim drink water
or milk

00 NOT INDUCE YOMITING

Pollution

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouting to shorcline

May be dangerous if it enters water intakes

Notify local heaith and wildlife officiaks.

Notily operators of nearby water intakes

Water

6 FIRE HAZARDS
61 Flash Point: x0°F O

62 Flammable Limits in Air:
10% &

SoTh

63 Fire Extinguishing Agents: Fosm (most

effective). water fog. carbon

dry chemuwcai

dioxide or

64 Fire Extinguishing Agents Not to be Used:

Not periinent

65 Special Hazards of Combustion Products:
Irritaiing + apors arc generated when

hedtea

66 Behaviorin Fiwe: Vapor s heavier than air

and may traved consder able distance 1o the

source of ignition and flash back

67 ignition Temperature: X¥60°t

58 Electrical Hezard: Nt pectinent

69 Burning Rete. > ¥ mm/min

81 Aquatic Toxicity:

82 Waterfow! Toxicity: Data not avarlable
8.3 Blological Oxygen Demand (BOD):

84 Food Chain Concentration Potential:

8 WATER POLLUTION

29 ppm /96 he /blucpit/ T Lm/fresh water

2 8% (theor ). S days

Nonc

t Amoco Chemicals Corp

? Dow Chemical Co

7. CHEMICAL REACTIVITY

71  Reactivity with Water: o reaction

72 Resctivity with Common Materiais:

No reaction

73 Stabitity During Transport: Stablc

74  Neutralizing Agents for Acids and

Caustics: Not pertinent

75 Polymerization: Not pertinent

76 Inhiblter of Polymerization:
Not perhiner

9. SELECTED MANUFACTURERS

130 bast Randolph Drive
Chrcago. 1 60601

Midland. Mich 48640

3 MonsantoCo
X0O North Lindbergh Bivd
St Loun. Mo 63166

10 '  Grades or Purity:
Revcarch prade 99 K3 pure prade 99 3%
technical grade 99 0%

102 Storage Temperature: Ambient

10.3  inert Atmosphere. No requirement

104 Venting: Open {Name arrester) or pressure:

10 SHIPPING INFORMATION

vacuum

1. RESPONSE TO DISCHARGE

(Sae Rasponee Methods Hendbook CG 446-4)

2 LABEL

Mechanical containment
Should be removed !
Chemical and physical trcatment

Red

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS:

31 Synonyms: tB 4.1  Physical State (as shipped): Liquid
Phenyicthanc 42 Color: Colorless
32 Coast Guard Compatibility Classification: 43 Odor Aromatic
Aromuatic hydrocarbon
33 Chemical Formula: CHCHCH,
34 1MCO/United Netions Numericai
ODesignation: 3 3/1175
S. HEALTH HAZARDS
51 iy 1f- breathing upperutus. safely goggles.
5.2 44 L may causc irritation of nosc, duziness, depression
Modculc writation ofcy: with corneal injury possibic. lrritates skin and may cause bitsters
53

54
55
56
57
58

59

5.10 Odor Threshold:

Yreatment for Exposure: INHALATION: if il effects occur. remove victim to fresh are, keep
him warm and quict. and get medical help promptly: «f breathing stops. give artificial respiration
INGESTION: nduce vomiting only upon physician’s approval. material in lung may Causc
chemical preumonttis. SKIN AND EYES: promptly fush with plenty of water (15 mun. for
eyes) and get medical attention: remove and wash contaminated clothing before reuse

Toxicity by inhalation (Thesshold Limit Velue): 100 ppm

Short-Term Inhelation Limits: 200 ppm for 30 min

Texicity by ingestion: Grade 2. LD D 5105 g/kg (rat)

Late Yoxicity: Datx not availabic

VYapor (Ges) kritant Cherscteristics: Vapors cause moderate rritation such that personnc!
will find high concentrations unplcasant The elfect s temporary

Uquid or Solid Irrttant Charscteristics: Causcs smarting of the skin and first-degree burns
on shont cxposurc. may cuusc secondary burns oa long exposurc

140 ppm

11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Hazard Assesament Handbook CG 446-3) 131 Physical State 8t 15°C snd 1 stm: Liquid
A-T-U 13.2 Moleculsr Weight: 106 17
133 Bolling Point at 1 stm:
277 2°F = 136 2°C = 409 47K
134 Freezing Point:
12. HAZARD CLASSIFICATIONS —139%F = —95°C = 17K"h
121  Code of Feders! Reguisiions: 135 Critical Temperature:
Flammable Liquid 651 0°F = 343.9°C = 617.1°K
12.2 NAS Hazard Rating for Butk Water 136 Critical Pressure:
Transportstion: $23pva = 35 6atm = 361 MN/m®
Category Rating 137 Specific Gravity: 0.867 a1 20°C (liquxd)

Fire 3 138 Liquid Surtace Tension:

Health 292 dynes/jcm = 00292 N/m at 20°C
Vapor lrritant 2 13.9  Liquid-Water Interfacial Tension:
Liqutd or Solid Irritant 2 15 48 dynes/cm = 0 03548 N/m a1 20°C
Possons 2 13 10 Vepor (Gas) Specific Gravity:

Water Pollution Not pertinent
Human Toucity ! 1311 Ratio of Specific Heats of Vapor (Gas):
Aquatic Torwty 3 1674
Acsthetic Effect 2

1312 Latent Heat of Vaporization:

Reactivy 144 Buu/tb = 80 | cul/g = 3.35 X 10° J/ke
Other Chemuculs i
Water 0 13.13 Heat of Combustion: —17.780 8tu/1b
Self-Reaction ° « —9877cat/g = —4135 X 10* §/kg

123 NFPA Hazard Clessifications: 13.14 Hest of Decomposition: Not pertinent
Cat Clsssificatio 13.15 Heat of Solution: Not peruinent

Health Hazard (Blue) 2 13 16 Heat of Polymerization: Not pertipent

Flammability (Red) . 3

Reactivity (Yellow) [

NOTES
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Common Synonyms
aHexane Watery liquid Colortess Gasoline-like 00t 6. FIRE HAZARDS 8. WATER POLLUTION
61 Flash Point: — 7t € ¢ 8 1 Aguatic Toxicity:
67 Flammabie Limits in Alc Datanotavariabte
Floats on water. Flammabke. imtating vapor s produced PN T 82 Waterfowt Toxicity:
£3 Fire Extinguishing Agents: |oum Dats notavalable
dry chemical. carban dionide 83 Blological Oxygen Demand (BQD):
- ::":i';o‘: m""‘.:‘"’ Pt 4;:‘7:'-@: 64 Fire Extinguishing Agents Not 10 be Used: % (thear 1. 7 dase
Stay apwind and w water speay 10 “knock down” vapor. Not pertinent 84 Food Chain Concentration Potentlat
Isolate and remove material. . Nonc
Notify local health and son control . 65 Speciel Hazards of Combustion Products:
Not pertinent
66 Behavior in Fice: \pors may cxplode
67 Ignition Temperature: ERRA H
FLAMMABLE.
Flashback along vapor trail may occur 68 Etectrical Hazard: Claw | group D
Vapor may explode if ignited in an enclosed arca 69 Burming Rete: * 1mm min 9. SELECTED MANUFACTURERS
‘F;'.:‘_"': iy e 1. {oam. or carbos dloxide. | 1 Mumphees Chemicat Co
Fire Cool exposed coataincrs with water. i Devine St
" North Huven Conn Ond71
[ 2 Phips Paricum Co
; Ractlessille, Okla 72004
i
o Saelh O Co
CALL FOR MEDICAL AID. . Ranvas Cstn. Mo odid?
VAPOR 7 CHEMICAL REACTIVITY ‘
Irritating to nosc and throat 71 Resctivity with Watar: N cacton
If inhaled. will cause coughung or dizziness R ) - )
Move to fresh sir. 72 Reactivity with Common Meterials :
If bresthing has stopped., give artificial respirs Gon Norcation i
U breathing i difTicult, grve oxygen. 73 Stability During Transport: Stuble |
nQuID 74 Neutralizing Agents for Acids and {
imtating to skin and eves c tiea N o
If swallowed, will cause nausca or vomitin austicar i periines !
Exposure : . |
34 Remove contaminated dothing and shocs. 75 Polymenzstion: Not peeiineni 1
Flush affectod srees with pheaty of water. s i |
) 7 inhibitor of Polymerization: H
IF IN EYES, hoid cyclids open and fluzh with plenty of water. 6 Inhibitor of Polymer " 10 SHIPPING INFORMATION
IF SWALLOWED and victim i OONSCIOUS, have victim drink water Nt pertnent |
or milk_ { 101 Gradesor Purity: Rescarch grade
DO NOT INDUCE VOMITING ) technical £7ade
| 102 Storage Tempersture: \ritier!
[ 103 tnert Atmosphere: i rzuuicmen
| 104 Veating: Openifisme artcster) o
! Presuic vacuum
Effect of low concentrations on aquatic hfc & unknown
Water Fouling to shoreline
| May be dangerous if it enters water intakes
Pollution § Notify local health and wildtife officiaks
Notify operators of mcarby water intakes. L
L. RESPONSE T0 DISCHARGE 1. LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Responae Methoos HaNGDOOK CG 446-41 /See mazarc Atsessment HAnGBOOK CG 44631 131 Physical State 81 15°C and 1 atm: | uid
T warming  high Nummabidiy AT VW 132 Molecular Weight: o (7
' .
vacuste e 133 Boiling Point at 1 atm:
Disperse and flush . .
IR BN I AT G IRE SEU AN N
Red 134 Freezing Point:
12. HAZARD CLASSIFICATIONS SN s SNt = et
12 1 Codeof Federal Regulstions: 135 Critical Temperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flamm ahie haud 236 £ 2000 = N0T 2R
31 Synonyms: Nacommonsvaoaims 41 Physical State (a8 shipped): | \quid 122 NAS Hazard Rating for Buik Weter 136 Critical Pressure:
32 Coast Guard Compatibility Classification: 42 Color: Colorless Transportation: 0 fpaa = 29 Tatm o= VOEMN o
Paraffin 43 0dor: | ikc gasatine Category Rating 137 SpecHic Gravity: 0639 451 20 °C thquidy
33 Chemical Formuta:  HdC HkC H bure 1 138 Liquid Surface Tension:
34 1MCO/United Nations Numerical Heaith 1% 4 dvnes/em = O 01R3 N fmoai 26°C
Oesignation: 3 | /120X Napor Irogant 0 139 Liquid-Water intertacisl Tension:
Ligquid ut Sohd brntant 0 St bdvnes/om = 00N N Tmoar 20°C
Porans ! 1310 Vapor (Gas) Specific Gravity: 30
W gter Pollution 13 11 Ratio of Specttic Heats of Vapor (Gas):
Human Touan 1 oot
Aguatic Tonaty t
5. HEALTH HAZARDS Acathein ket | 1312 Latent Heat of Vaporization:
5.1 ! P i i : Eye protection Gike gasohng) N 144 Bru/ib = KOO cal g = 38X 10T ke
52 Symptoms Following Exposure: INHAL ATION Causcs i7La10n ol (evpirators (ract coush Other Chemicais o 1313 Heatof Combustion: —14.240 Blu b
muid depression cardise arrhythmias ASPIR ATION causes severe fung i aitation Woater 0 = 0692 catp = 44T 63X M0 ) kg
Coughing. pulmonars cdema. cxcitement tollowed by depression INGESTION Causes Sett-Reaction o 13 14 Haeal of Decomposition: ot pertincns
Raused. vomiting. swclling of ahdomen. headache. depression 123 MFPA Harard Classifications: 1315 Heatof Solution: Not pertinent
53 Treatment for Exposure: Calladoctor INHALATION muntain resprestion. give o gen il Category Classification 1316 Heat of Polymerization: ot pertinent
necded ASPIRATION enforce bed rest. ginve vnvgen  necded INGESTION do NOT
\nduce vomitme SKIN OR Y ES wipe oft wash <hin with soup and water, wash cves with Health Hazard (Blucy !
- Fammubibts (Red) v
COPIOUS amounts ol waler
Reactinity (Y ellow ) U
54 Toxicity by inhatation (Threshold Limit Value): 00 ppm
55 Shor-Term inhalation Limits: 00 ppm for 0 mun
56 Toxicity by lagestion: Very hight
57 ULate Voxicity: N
v ot . NOTES
58 Vapor(Gas) irritant Characteristics: \ apors arc nomirnitating 1o the eves and throat
5.9 Liquid or Solid irritant Characteristics: o appreciubic huzard Practicaliy harmiess 1o the shan
510 Odor Threshold: Dty act uvailabic
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1BL

ISOBUTYLENE

Common Synonyms

6. FIRE HAZARDS

& WATER POLLUTION

|.:‘....L.: Liquefied compressed gas Colorless Swee( gasoline dike odor 61 Flash Point: —10<°F C 81 Aquatic Toxicity.
I Methvipropene
62 Flammable Limits in Air: None
PRT Q61 82 Waterfowl Toxictty: Nonc
Floats and boils on water Flammabie visibie vapoc i
choud i produced 63 Fire Extinguishing Agents: Lei fire burn, 8.3 Blological Oxygen Demand (BOD):
«top flow of gas Water fog. dry chemicat None
Stop discharge if pomsible. Keep people awsy or carbon dioxide may be used for 84 Food Chain Concentration Potential:
Shut of! ignition sources snd call flire depsrtment smlt fites Nonc
Stay wpwind snd usc water spaay (0 “knock down” vapor .
il omtact with tiquid 64 Fire Extinguishing Agents Not to be Used:
Isolate and remove discharged material Not peruinent
No
ufy local heaith and pollution control agencs 65 Speclal Hazards of Combustion Products:
Not pertinent
FLAMMABLE 66 Behaviot in Fire: Containers may explode
Flashback along vapor trail may occur in fire \apor s heaveer than aur and may
\s/‘.po;‘:uyo:.pu:e it .g::ea n an enclosed ares travel a long dintance L0 4 source of 9. SELECTED MANUFACTURERS
op Mow of gas if possi gniton ’ Petro-
- Cool cxposed contarners 30d protect men effecting thutof! with pration and flash back :(:fpl ¢ h‘_m'“' Gorp
Fire water 67 Ignition Temperature: X69°F | K600 Park Place
cr— Let fire bum : Houston Tevus 77017
Extinguish small fires with water. dry chemucal, of carbon dioxide €8 Electrical Hazard: Not pertiners |
] | Freon Chemical Co
€9 Burning Rate: Data nut assilanic i Houston. Texas 77001
CALL FOR MEDICAL AID
VAPOR 7 CHEMICAL REACTIVITY i
lrritating to eyes, nose_and throat - - N
1€ inhaled. will cause dizziness. o loss of conscrousness 71 Reactivity with Water: o icoition :
Move to {resh sir 7 2 Resctivity with Common Materiais |
I breathing has stopped. give artificial respiration o teaction i
1f breathing is difficult, pre oxygen wreac
. .
LIQUID 7 3 Stability During Transport: Stuble
Will cause frustbite 74 MNeutralizing Agents for Acids and
Flush affected arcas wath plenty of water Caustics: ot
Exposure | ,5'notT RUB AFFECTED AREAS ot peruinent
75 Polymerization: Not pertineri
76 inhibitor of Polymerization:
N 4 10. SHIPPING INFORMATION
Not pertinent
161 Grades or Purity:
: Commeraid, polymenzation
‘i 102 Storage Temperature
Ambient
10 3 inert Atmosphere: No requiremer .
Not harmf{ul ta aquatic hie 104 Veating: Safety retief
Water
Poliution i
|
1. RESPONSE TO DISCHARGE 2. LABEL 11. HAZARD ASSESSMENT COOE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Rerponie Memods Hanabook CG 44641 (See Hazard Assersment Hanaboos CG 446.3) 131 Physical State st 15°C and 1 atm: Ga-
Issue warmng  hizh Mammabdas ABC-DEFG 132 Molecular Weight: <6 10
Restrict aceens 133 Bolling Point at 1 atm:
tvaiuate arcs 196°F = =69°C = 266 1°K
Red 134 Freezing Point:
12. HAZARD CLASSIFICATIONS -2207H = —140 170 = 132 97K
121 Code of Federsl Regulations: 135  Critical Temperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable compressed gas 292 S%F = —14477C = 417 9%h
31 Synonyms: lvobutenc 41 Physics! State (ss shipped): Liguid under 122 NAS Hazard Rating for Butk Water 136 Critical Pressure:
2-Meths Ipropenc pressure Transportation: Not tnted SO pras = 39 dKatm = 399 MNIm’
32 Coasst Guard Compatibility Classification: 42 Color: (aloden 123 NFPA Hazard Classifications: 137 Specific Gravity: 0 59 41 20°C (hiquid)
Otefin 43 Odor: Mildwceinh Categon Classification 138  Liquid Surtace Tension:
33 Chemical Formuta: (C gL =¢H 15 8 dvnesjem = O 0158 N/m at 20°C
) Health Huzard (Bluc) b f iquid-W
34 IMCO/United Nations Rumerical flammabdiny (Red) 4 39 Liquid-Water intertacial Tension:
Designation: 2 /103 Reactin (Y clow} O fest )40 dynes/em = 004 N/m et —10°C
13 10 Vapor (Ges) SpecHic Gravity: | Y
13 11 Ratio of Specific Heats of Vapor (Gas):
1061
S HEALTH HA. ARDS 13 12 Latent Heat of Vaporization:
A 170 Bru /ib = 94 Jcal/g = 395 X 10° ) /kg
51 i P Chemicat gloves und €3¢ PrOLECCHON, GFRAMIC Vaput Canistes
o el <ontatned breathing appacatus 13 13 Heatof Combustion: —19.359 Btu/Ib
. = - 10735 cul/p = —450 29 X 10 J/kg
52 Symptoms Following Exposuce: Inhslation ol moder ole ConLentrations causes dizzines, drow siness X
2nd unconscrousiens Contact with eves of Sk mus cause ieriaton. the biquid may ciuse frosthite 13 14 Heat of Decomposition: Not periinent
53 Trestmvent for Exposure: INHALATION remove victim Lo tresh aur and apphy resuscitation. 1315 Heatof Solution: Not perunent
Call 4 physician promptly if vicim  uncunsious EYES ihirriated, wash with water SKIN 13.16 Heat of Polymecization: Not pertinent
wrestated. wash with soap and water
54 Yorxicity by inhalation (Threshold Limit Value): 1(XX) ppm (¥ ho)
25  §hort-Term Inhalation Limits: Duta not avaitabic
56 Toxwcity by ingestion: Not pertinent
57 Laste Toxicity: Nonc
58 Vapor (Gss) Irritant Characteristics: \ upors are non-irmitating to cyes and throat
59 Liquid or Solid lrritant Cheracteristics: \u appreciable hazard Pracuically harmicss o skin NOTES

bewause il i vers volate and evaparatos quichly May cause trostbite

$ 10 Odor Threshotd: Data not uvaishic
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MAL

METHYL ALCOHOL

Common Synonvms

6. FIRE HAZARDS

8 WATER POLLUTION

Methanol watery bquid Colordess Alcohol vdor
u;-amw i 51 Flash Polat: S4°F C ( 61°1 OC 81  Agquatic Toxicity:
:::::-u 52 Flammabie Limita in Al 6 0% - 36 5% 280 ppmy Ehggoldinh fdicd ffresh water
Pyroxybe waw Floats and muxes with water Flammable. imuaning vapor & produced 63 Fire Extingulshing Agents: Alcohol fosm 82 Watertowl Toxicity: Dats nat svailable
dry chemical, or carbon dioxide 83 Biclogical Oxygen Demand (BOD):
. 0.6 10 1.12 Ib/1b 1 $ days
Stop descharge if pomible. Koep people away 64 Fire Extinguishing Agents Not to be Used:
Shut o igrétion sources and call fire departmen( Water may be inefllective
Stay wpwind and use water spray 1o “knock down™ vapor . 84 Food Chain Conceatration Potential:
Avoid contact with hiquid and vapor 65 Special Hazards of Combustion Products: None
isolate and remove discharged matenat Not pertinent
Noufy focal heslth and polluhon ol
only e vontrol apenee 66 Behaviorin Fire: Contuners may explode
6.7 Ignition Tempersture: 867°F
FLAMMABLE 68 Electrical Hazard: Class ) Group D
Vapor may explode if ignited in an enclosed area 69 Burning R s
Flashback atong vapor trail may occur urning Rete. mmmin
Exnngush with dry chermcal. alcohol foam. or carbon dinxide 9. SELECTED MANUFACTURERS
Water may be ineffecove on fire D RBorden In
Fire Cool cxponed contuners with water ; m
: Borden Chemical Division
! Genmar La 70734
i 2 Celanere Carp
| Cetanese C hemicat Co Divivon
CALL FOR MEDICAL AID i 238 Park Ave
e
New York . NOY 007
VAPOR '
lenuating (o eyes. nose and throat 7. CHEMICAL REACTIVITY {0 b du Pontde Nemours & Co
If inhaled, will cause dizziness. headache . difficult breathing.
R o rouees e "8 71 Resctivity with Water: No rcaction | Industnal and Biochemacal Dept
:>< Mowe 1o fresh aif . | Wamington, Del 19598
If breartung has stopped pve artificul respanion 72 Reactivity with Common Materlsls: |
If breattung is dif fcult . give 0aygen No reaction |
LIQUID 73 Stabliity During Transport: Stable ]
POISONOUS IF SWALLOWED 1 e " ta for A a
Exposure ] imutuy 1o s and eves Neutrallzng Agents for Acide an
Remove ¢ d clothing and shocs Caustics: ot pertinent
Flush affected arcas with plenty of water 75 p ton: Mot e .
{F IN EYES, hokd ey clids open and flush wnth plenty of water 5 Polymerization: Rt parnnen k
IF SWALLOWED and vhim 1s CONSCIOUS  Rave victim dnnk water 7€ Inhibltor of Polymerization: ol pectinent :
of milk and have vactim induce vomiting 10 SHIPPING INFORMATION
IE SWALLOWED and vicum « UNCONSCIOUS OR HAVING CON 101 Gredes or Purlty: (P (rugc AL S
VULSIONS. do nothing cxcepst keep victim warm i IRCRE
i IR
1
! 102 Storsge Temperature: Ambicnt
i
| 103  inert Atmosphere: No rcguirement
Dangerous 10 aquatic hfe n fugh concentrations | 104 Venting: Open (lame arrevter) or
Water May be dangerous if 1t enters water intahes | pressure s scuum
. Nouly local health and mildlide offical
Pollution Nonfy operaton of ncarby waler intakes '
1. RESPONSE TO DISCHARGE 2 LABEL
(See Respoanse Methads HeNODOOL CG 4464
Issuc warming  high flammabili 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
Restrict access (Sea wasars Ansessment Mandbook CG 44631 131 Physical State at 15°C and 1 atm: Liquid
Evacuatcares A-P-Q-R-S 132 Molecular Welght: 32 04
Disperse and Nlush
Red 133  Boiling Point st 1 atm:
145 1°F = 64 5°C = T T°K
134 Freezing Point:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12. HAZARD CLASSIFICATIONS 134 0°F = —97 K°C = 173 4°K
3.t Synonyms: (:ulomnl spirit W oood alcohol 41 Physical State (as shipped): Liguid 121 Code of Feders! Regulations: 13§ Criticat Temperalure:
Cotumbian spirst. Wood naphtha 42 Color: Colorlen F1amemable tiquid a6401 = 230°C = S1I°K
Mecthanol Wood spinit Ceiticat P X
< 43 Odor: bunt alcohol. like ethyl atcohol. 12.2 NAS Hazard Rating for Bulk Water 136 Critical Pressure: ,
32 est Guard Compatibliity Classtfication: fainthy sweet. characteriti pungent Yransportation: 11420 psia = 77.7 atm = 7 87 MN/m
Alcohol Category Rating 137 Specific Gravity: 0 79241 20°C (hyuid)
3.3 Chemicsl Formuta: CH,OM free 3 138 Liquid Surtace Tension: Mot periinent
34 1MCO/Unted Natlons Numerical
139  Liquid-Water intertacisi Tension:
Designation: 3 2/1230 Healih fau
\apor Trrtant i ot pertinent
Liquid or Sold Trritant ! 13 10 Vapor (Gas) Specitic Gravity: | 1
Porons 2 13 11 Ratio of Specific Heats of Vapor (Gas):
5. HEALTH HAZARDS W ater Poliution | 2%
s1 P | P Approved cannter mask for high vapor concentrations. Humuan Toxwity ! 1312 Latent Heat of Veporization: 473 0 Buusb
safety goggles: rubber gloves Aquatic Toxicity ! = 262 Kcal/g = (100X 10° Sk
Acsthetk Effect 1
5.2 '] EApPOMUTC 10 €XCEMING VAPOT CaUSES €y € HTTitation. head- 13 13 Heat of Combustion: —8419 Btu/Ib
ache. {atigue and drowsiness. High concentrations can produce central ncrvous system Reactin B3 = —4677 caljg = —195.8 X 10° J/ke
depression and optic nerve damage 50,000 ppm will probsbh cause death ia | 10 2hrs Can (\Z‘i“‘t’r( hemicats (2) 13 14 Heat of Decomposition: Not periincnt
bed th kin S c
be ubsorbed through skin Swullowing may causc death or cyc dumage Self-Reaction . 0 1315 Heatof Solutlon: (cu1 ) ~9 Buu/ib
53 Treatment for Exposure: Remove victim from exposurc and apoly artfical respiration f - —Scal/ —02 X 10°)/k
Y - g=—02 13
breathing has ceascd INGESTION induce vomiting. then give 2 1caspoons of baking soda 123 NFPA Hazard Classifications: 13.16 Heut of Polymerlzation: Not pertiment
n glass of water, call 4 phywcran SKINOR EVES flush with water for 15 min Category Classification : Y s Rtee
5.4 Toxicity by inhalation (Threshold Limit Valus): 200 ppm Health Hazard (Bluc) t
5.5 Shori-Term Inhalation Limits: 260 mg/m? for 60 min Flammability (Red) 3
. Reactinty (Yellow) 0
5.6 Toxicity by Ingestion: Grade | 510 15 g/hg(rat)
57 Late Toxichy: Nonc
58 Vepor (Gas) lrritant Charecteristics: Vapors causce a siight smuarting of the eyes or respiratory
system if present in high concentrations The effect 1s tempocary NOTES

59 Liquid or Solld Irritant Charactedstica: Minimum buzard 11 spiied on clothmg and atiowed
(0 rematn. may cause smarung and reddening of the skin

5.10 Odor Threshold: (00 ppm
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TTE TETRACHLOROETHYLENE

& FIRE HAZARDS 8. WATER POLLUTION

Common Svnonvms € 1 Flash Point: Not tlammuabic 81  Aqustic Toxicity: Dulu nut avaiable
::""::’ Watery liqud Coloden Sweet odor 62 Flammable Limits in Air: ot flamanihic 82 Waterfow! Toxicity: Datu nat availanl,
Perchlorocthybeme 63 Fire Extingul g Agents: Nt peciinent 83 Biological Oxygen Demand (BOD): “unt

Sinks i water. Imting vapor s produced 6 4 Fire Extinguishing Agents Not (o be Used: 84 Food Chain Concentration Potential:
ot pertinent None
- - 65 Special ds ol C hon P
i‘&m‘-‘vmww T«»T.L IOAONg Lasos may b generaicd
Lsolate and remove discharged ma terial in fires

Notify local heaith snd poliution control agencies. 66 Behavior in Fire: Noi pertinent

67 ignition Tempera! e Not flammablc
68 Efectrical Hazx: .. Nut purtinent

Not (ammable 69 Burning Rate: Not Nummubic
Poisonous gases are producrd when heated 9. SELECTED MANUFACTURERS
1 Dow Chemueat Co
. Mugland Much 4x640
Fire 2 PPG Industies ta
Industrial Chenncal Divisson
Harberton Ohio 44201
f Nukoan Matcnals Co
Chemucats Division
CALL FOR MEDICAL AID -
7. CHEMICAL REACTIVITY Wichita Rar 67201
VAPOR " .
Irmitating to eyes. nose. and throat 7.1 Resctlivity with Water: o reaction
1 inhaled, will cause difficult breathing. or loss of consciousness 72  Reactivity with Common Materials:
Move to fresh air o feation
U bresthung has stopped, pre artificial respiration o rean i
1f breathing s difficult, grve oxygen 7 3 Stabllity During Transport: Stablc
uQuip 7 4 Neutralizing Agents for Acids and
Irvitating to skin and eyes Caustics: ot pertinent
E Harmful if swallowed
XPOSUTIe | gemove contamunsted clothing and shoes 75 Polymerization: Noi pertinent
ing
Plush affected areas wnth plenty of water 76 Inhibitor of Polymenization: i pxriince
IF IN EYES, hold eyelids open and flush with plenty of water GONotperninen
IF SWALLOWED and victim is CONSCIOUS., have victim dank water ! 10. SHIPPING INFORMATION
or mulk ;101 Grades or Purity: Dy cicaming urs
! ndustrial prades 9+
102 Storage Temperature: Ambicni
1C 3  inert Atmosphere: No requirement
10 4 Venting: Pressure-vacuum
Effect of low concentrations on aquatic life s unknown
Water May be dangerous if 1t enters water intakes
R Notify local health and wildlife officuals
Pollution | Netify operators of nearby water intakes

1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Respones Mermoos Hendeook. CG 446-4) (See Ha1a-C Assessment Hendboos CG 446 31 131  Physical State 2t 15°C and 1 atm: L iquid
Should be remosed No hazard tabel required by AX 132 Molecular Weight: (6> 81
Chemicat and pheswal treatment Code ol tederal Regulations 133 Boiling Point at 1 atm:

230 = 12170 = AR

134 Freezing Point:
12. HAZARD CLASSIFICATIONS SRITh = S22 = BOXTR

121 Code of Federal Regulations: 135 Critical Tempersture:

637°F = 37°C = 6207k
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS ORM-A : Critical P o et
3.1 Synonyms: Pcrchiorocthyicne 4.1 Physical State (as shipped): 1 qud 12.2 NAS Hazard Rating for Bulk Water 36 Critical Preseure: ot puctinent
Perclenc (2 Cotor: Luturl Transportation: 137  Specific Gravity: 1 6311 20°C (quid)
T Colorless
Pers Category Rating 138 Liquid Surtace Tension:
43 Odor: btihcical tthe chlorolorm, 31 % dvnessom = 00313 N /m at 20°C
3.2 Coest Guard Compatibility Classification: anldly aweet Fire o o 1 INy 2
Halogenated hydrocarbon Health 139  Liquid-Water Intertacial Tension:

33 Chemical Formula: (1L =C(i: \ apar reitam 44 4 dynes/cm = 0.0444 N/m at 25°C

1
3.4 1MCO/United Nations Numerical Liguid or Solid fratan 1 13 10 Vapor (Gas) Specitic Gravity:
Designation: 90 1497 Puisons N Not pertinent
Water Pollution 13 11 Ratio of Specific H. of Vapor (Gss):
Human Tonun 1 e
Aquatic Tonseny 3 13 12 Latent Hea! of Vaporization:
S. HEALTH HAZARDS Acsthetic Blfect 2 90 2 Blu/ib = S0 1 cal/g = 2 10 X 10° J/kg
51 P i For high vapor Concentrations use approved canister or Resctinan 13.13 Heat of Combustion: Not pertinent
arr-supplicd mask. chemical goggles o fuce shicld. plastw gloves Orher Chenmicals I 13 14 Heat of Decomposition: Mot pertinent
52 Following Vapor can aficct central nervous system and cause anesthesta :(:I““;“mm “’ 1315 Heat of Solution: Mot pertinent

Liqued may irritate skin after prolonged contact May armitatc ey es but causes no injury

5.3 Treetment for Exposure: INHALATION i iliness occurs, remove patient (o tresh e keep im
warm und yuict. and get medical attention INGESTION snduce vomiting ondy on physician’s
recommendation EYES AND SKIN: Nlush with plenty of water and pet medicul atiention
s urrstation or ingury occurs

5.4 Toxicity by inhatation (Threshold Limit Vaiue): 100 ppm

$5 Short-Term Inhalation Limits: 100 ppm for 60 oun.

5.6 ToxicHy by lngestion: Gradc2 LDwn0 St05g/ke

5.7 Late Toxicity: Nonc

S.8  Vapor (Ges) lrritant Characteristics: V.ipors causc 4 slight smarting of the eves or thruat sf present NOTES
10 high concentrations The eflect i temporan

5.9 Liquid or Solid irritant Charecteristica: Minimum huzard 1 spiticd on clothing and aliowed
10 remaun, may Cause smarting and reddening of the <kin

5.10 Odor Threshoid: S ppm

123 NEPA Hazerd Classifications: Not listed 13.16 Heat of Polymerization: Nui pertineat
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T0L

TOLUENE

Common Synonyme
Yoivol Watery bquid
Methyibenzene
Methvibenzol

Colorkess Pieasan( odor

Floats on water Flammabic irntating vapor s produced

Stop duchange if possible. Keep people away

Shut off ignition sources and call fire department

Stay upwind and usc walcr spray 10 “knock down' vapor
Avosd contact with iquid and vapor

fsolate and remove duscharged material

Noufy local heslth and pollution control agences

FLAMMABLE

Flashback along vapor trail may occur

Vapor may explode if ignited in an enclosed arca

Wear goggles and sellcontaned breathing apparatus
Extinguish with dry chermucal. feam. or carbon dioxide
Water may be incffective on fire

Cool exposed contaners with watcr

Fire

CALL FOR MEDICAL AID

VAPOR

tmuating to eyes. nose and throat

If inhaled. wiil cause nausea. vomiung. headache  dizziness
difficult breattung. or loss of consciousness

Move to fresh aic

If breathing has stopped give srtsficial resperation

If breathing difficult, grve oxygen

QuID

fmitating to shun and eves

I( swallowed. will cause nauses vomiting ot loss of conscrousness
Remove contaminated clothing and shoes

Flush sffected areas with plenty of water

{F IN EYES. hold eyebds open and flush with plenty of water

1F SWALLOWED and victim 5 CONSCIOUS. have victim drink water

Exposure

or mulk
DO NOT INDUCE VOMITING

Dangerous to aquatic bfe 1n high concentrations
Fouling to shorelne

May be dangerous if it enters water intakes
Notify local health and wildlife of icuk

No6fy operators of nearby water sntakes

Water
Pollution

& FIRE HAZARDS
61 Flash Point: 3051 ( (1O«
€2 Flammable Limitsin Air: | 270 7
€3 Fire Extinguishing Agents: ( .rhoa
dranide or dry enemical tor smadl hires
ordinany toam lor large fires
€4 Fire Extinguishing Agents Not to be Used:
M yicr mas benetledtne
65 Specisi Hazards of Combustion Products:
Not periinent
66 Behaviorin Fice: \ upor s heavier than
a1t 4nd ma travel a conuidershic
dintance to o source ot igniton snd
flash back
67 lgnition Temperature: v93°t
68 Electrical Hazard: Clavs ! Gioup D

€9 Burning Rate: < 7mm min

7. CHEMICAL REACTIVITY
7.1  Resctivity with Water: Norcaciion

7 2 Raeactivity with Common Materia

No reaction
73 Stabllity During Transport: Ntabic
7 & Neutraiizing Agents for Acids and
Caustics: Not pertinent
75 Polymerization: Not peruncni

76 Inhibitor of Polymerization: Mot pertinent

8 WATER POLLUTION
&1 Aquatic Torxicity
Pisbmg 9 Reosunatih Tl gy tiesh water
52 Waterfowl Toxicity: Dais notavailabic
g3 Biological Oxygen Demand (BOD):
(Y% S davs. IKT (theor ) K davs

84 Food Chain Concentrstion Potentisl:
Nonc

9. SELECTED MANUFACTURERS

i Eavon Chemcai Co

Touston Ted 7%
S Skt Chemisl Co

Petrachemicais Divinon

Houston, Tex 77001
« Sun o

S Davigs Pa 190x7

10. SHIPPING INFORMATION

101  Grades or Purity: Rescarch reaven
Aration ol 99 8+ 5 andustri
Contans Y4+ v with Y v oavienc sod amall
AMOUGiy 0! enene and fufaromain
hadrocarbons. W 120 less purc than
industrial

102 Storsge Temperature: Ambicnt

10 2 inert Atmosphere: Norcyuirement

104 Venting: Open itlame arfesteri or

Pressule-vatuum

1. RESPONSE TO DISCHARGE 2. LABEL

(See Revponse Methods Hanabook CG 446-4

fosue warmng - high flammabibiy

FLAMMABLE LIQUID-

Evacuatc arca

Red

11. HAZARD ASSESSMENT CODE
{See Mazerd Asssaament HangDook CG 44631

A-T-U

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

31 Synonyms: Mcthylbenzenc 41 Physical State (ss shipped): Liqud
Methyibenzol 42 Color Coloricss
Toluol

43 Odor: Pungem. aromatic. benzeac-itke

32 Coast Guard Compatibiiity Classification: disuincr, pleasant

Aromatic hydrocarbon
3.3 Chemical Formula: CH.CH,
3.4 IMCO/United Nations Numerics!
Designation: 32/1294

5. HEALTH HAZARDS

5.9 4 q Arr-supphied mask, goggles of tace shicid. plastic gloves

52 Sy F
headache. anesthesia. resprratory arreat Liquid arritates eyes and causes dryng of skin_ #f
aspirated, causes coughing, gagging. dutrens. and rapidly developing pulmonary cdema i
tngesied Cuuses vOmILING. ErIping. Grarrhea, depressed respiration

53 Trestment for Exposure: INHALATION. removeto fresh air, grve artificial respreation and
oxygen if nccded. call a doctor. INGESTION: do NOT induce vomiing; call « doctor. EYES
flush with water {or at least 15 min. SKIN: wipc off. wash with soap and water

54 TYoxicity by inhalation (Threshold Limit Velue): 100 ppm

5.5 $hort-Term inhalation Limits: 600 ppm for 30 min

5.6 Toxicity by ingestion: Grade 2. LDx0 5t05g/kg

57 Late Toxicity: Kidncy and liver damage may foliow ingestion

5.8 Vapor (Gas) lrritant Characteristics: Vapors causc a slight smarting of the eves of respiratory
system if present in high concenfrations The effect 1s temporary

5.9 Uquid or Solid lrritant Charsctedstics: Mimmum hazard 1f spiiled on clothing and ailowed
10 remain, may cause smarung and reddening of the skin

$.10 Odor Threshold: 0.17 ppm

Vapors irritate ey e 4nd upper respiratory tract. cavse duzziness.

12. HAZARD CLASSIFICATIONS
12.1  Code of Feders! Regulations:
Flammablc hquid
12.2 NAS Hazard Rating for Bulk Water
Transportation:
Category
Frre 3
Health
Vapor lrritant
Liquid or Solid Erritant
Poson

Rating

Watcer Pollution
ttuman Toncity
Aquauc Tonscity
Aesthetic Effect

Reactivity
Other Chemicaly t
Water 0
Sclf-Reaction . 0
12.3 NFPA Hazard Classifications:

Category Classification
Hcalth Hazard (Bluc) 2
Flammabilay (Red) . 3
Reacuvity (Yeliow) 0

13. PHYSICAL AND CHEMICAL PROPERTIES
131  Physical State at 15°C and 1 atm: Laquid
132 Moteculsr Welght: 92 14
133 Boiling Point at 1 atm:

23ITE = 1106°C = 383 8°K
134 Freezing Point
—139%F = =92 0°C = 178 2°K
13.5 Critical Temperature:
505 4%F = 3iK6°C = 591 ¥°k
13.6 Criticai Pressure:
596.1 pua = 40.55 atm = 4 108 MN/m?
13.7 Specific Gravity: 0 867 a1 20°C (hquid)

13.8 Liquid Suriace Tension:

29 0 dynes/em = 00290 N/m at 20°C
13.9  Liquid-Water intecfaclal Tension:

36 1 dynes/cm = 0.0361 N/m &t 25°C
13 10 Vapor (Gas) Specific Gravity:

Not pertinent

1311 Ratio of Specific Heats of Vapor (Gas):
1089

13.12 Latent Heat of Yaporization:

155 Buu/lb = 86 1 cal/g = 361 X 10°J/kg
13.13 Heat of Combustion: —17.430 Buu/Ib

= 9686 cat/g = —405 3 X 10° J/kg
13.14 Heat of Decomposition: Not pertinent
13.15 Heat of Solution: Not pertinent
13.16 Heat of Polymerization: Not pertinent

NOTES
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TCL

TRICHLOROETHYLENE

Common Syaonym

Tochlorocthene Watery iquid Colorlesy Sweet odor €. FIRE HAZARDS 8. WATER POLLUTION
Trclenc
61 Fiash Point; 9U°1 ¢ (. pracicalh 81  Aqustic Toxicity:
atiam - W) myp LAt he dapnng HI esh we
Sinks in water. Iritating vapor & produced nunttammahi o6l my SR daphae bl
62 Flammable Limitsin Air: X0 10 82 Watertowl Toxicity: Duta notavaiati.
63 Fire Extinguishing Agents: Walcr Toy 83 Brologicel Oxygen Demand (BOD):
Stop discharge if poasibic. Kecp propic away . X Data not svailabic
‘Avoid contact with bqusd and vapor 64 Fire Extinguishing Agents Not to be Used: b1 Foos Cram Cansemtration Potentil
Call fire depactmen. Not pestincat ood
taolate and remove discharged material None
Notify b 1th and pollution control agencies 65 Special Hazards of Combustion Products:
Toni and irrstating gases are oroduced
(0 hiee stuations
66 Behaviorin Fire: Not pertinent
Combustible. . 10
POISONOUS GASES ARE PRODUCED IN FIRE 67 lgnition Temperature: 770 "1
zxe’wp‘r zda "d.,mf vbo;d <de. oc foam, 68 Electrical Hazard: Not pertinent
; with dry . ca o . .
R 69 Burning Rate: ol pertinem 9. SELECTED MANUFACTURERS
Fire I Dow Chemical Co
Midland. Mich 45640
2 b1 duPontde Nemours & Coo e
Liectrochemicuis Dept
Wiimington. Dcl 19K9%
CALL FOR MEDICAL AID
PO 3 PPG Indusinies I
r IR nd thi Industrial Chemical Doison
ritatuig 10 eyes. nNOse a roal s .
if inhaled. will cause nausca. vominng. difficult breathing 7. CHEMICAL REACTHVITY Lake Charies. La 70600
or loss of conscrousness
T N
Move 1o fregh air 7 1 Resclivity with Water: ) tcaction
11 breathung has stopped. pive artificial resprration 72 Reactivity with Common Materials:
I becathing is difficult, grve oxygen. o resciion
LIQuUID 73 Stability During Transport: Stable
E ure Imuatng 1o skun and eyes. B
Xpos 1f swallowed. will cause nauses. vomiting. difficult breathing. 74 Neutralizing Agents for Acids and
o« loss of consaousness. Caustics: Nt peruinent
Remowe contaminated chothing and shoes.
Flush affected areas with plenty of water piemty of 75 Polymerization: Not pertinent
LF IN EYES. hold cyelids open and flush with ty of water . - -
B OV ALLOWED and victim 18 CONSCIOUS, have vicum drink water 76 Inhibitor of Polymerization: Not pertinent 10 SHIPPING INFORMATION
o milk and have victim induce vomiting. !
1F SWALLOWED and victim s UNCONSCIOUS OR HAVING CON- 101 Grades or Purity: lcchnial a
VULSIONS. do nothing cxcept keep victim warm Cheaminy epiaeins St
102 Storsge Temperzture: Arniticn:
103  Inert Atmosphere: No requirem i
Effect of low concentrations on aquatic bfe o unknown .
Water May be dangerous | it enters water intakes. 104 Venting: Picwwurcmvacuun
. Notify bocal heaith and wildfc officuaks.
Pollution | Netify operators of ncarby water intakes
1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(Sow Response Methods Handboox, LG 4464) (See Ha18r0 Assassment Hengbooe CG 44631 131 Physical State st 15°C snd 1 atm: Lwuid
Should be removed No hazard label required by A-X-Y 132 Molecular Weight: 13139
Chemical and physical trestment Code of Federat Regulations 13.3 Bolling Point at 1 atm:
189°F = §7°C = 360°K
134 Freezing Point:
12. HAZARD CLASSIFICATIONS S123.57F = —g6 4°C = I Eh
12.1 Code of Federal Regutations: 135 Critical Tempersture: Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS ORM-A 136 Critical Pressure: Not pertinent
3.1 Synonyms: Aigyicn. Chiorylen: 4.1 Physicsl State (as shipped): Liquid 12.2 NAS Hazard Rating for Bulk Water 13.7 Specitic Gravity: | 46 a1 20°C (hiquid)
Gemalgenc. Threthylenc. Trethylenc, 42 Color: Coloriens Transportation: 138 Liquid Surfsce Tension:
T, Trchloran: Trichiococthenc. Tr Cat Rati 29 3.0 nesjem = 00293 &/ m at 2050
Chene, Trschene. Tribene. Tribne. Trimar 4.3 Odor: Chiorolorm-hke: cthereal egory sting yAes/C 293 Nymoat
139 Liquid-Water Intertacial Tension:
32 Coest Guard Compatibility Classification: Fare ! " P o
Hal 1ed bydrocast Health 34.5 dynes/cm = 0.0345 N/m at 24
- v 13 10 V. Gas Gravity: 4°
33 Chemical Formula: CHORCCY, e e ! epor { )sm‘"d“‘ ravity:
1quid of SOk e 13.11 Raticof § c Hests of V Gas):
3.4 IMCO/UnHed Nations Numerical B 5 140 of Specifc Hes apor (Gas)
Designation: 90/1710 . '
Water Pollution 13.12 Latent Heat of Vapocization:
Human Toucy ! 103 Blu/ib = ST 2 cal/g = 2 40 X 10' J/ke
A Touc 2
S. HEALTH HAZARDS A:“l‘h‘: k ;’;;;"“ N 13.13 Heat of Combustion: Not pertineat
thetic 2
5.1 Personal Protective Equipment: Orgamc vapoc-acid gas Caniter: sel{ containcd breathing R 13.14 Heat of Decomposition: Not periinent
4 Ce- cactinly
apparatus for emergenciar. ncoprenc or vinyl gloves. chemical sufcty goggles: face-shield. Other Chemucale . 13.15 Hestof Bolution: Not pertinent
mcoprenc safety shoos, neoprenc suit or apron for splash protection
i Water Q 13.16 Heat of Poiymerization: Not pcriineat
52 8y INHALATION: symploms range from iritation of the nose Self-Reaction '
and throat 10 nausca, an atiitude of irrexponsibibity. blurred vision. and (inally disturbance of
central nervous system resulting 1n Cardiac failure. Chronic cxposurc may Cause orgamc wnjury 123 NFPA Hazerd Classifications: Mot lnted
INGESTION: ~similar 10 inh SKIN: def; action can cause dermatitin
EYES: shightly wrritating sensation and lachrymation
53 T tor Exp Do NOT ad d hin of ¢p get medicat
for all cases of overexposure INHALATION: remove victim to fresh aur: if nocessary. apply
antificial respiration and/or adminisier oxygen. INGESTION: have vicum drink water and
induce vomiting: repeat three times: then give | tublespoon cpsom salts in water EYES.
flush thoroughly with water. SKIN: wash thoroughly with soup and wurm water
5.4  Toxicity by inhalation (Threshold Limit Vaiue): 100 ppm
5.5 Short-Teaum inhalation Limits: 200 ppm for 30 min NOTES
5.6 Toxicity by Ingestion: Grade 3. LDy $0 (0 500 mg/kg
57 ULate Toxicity: Data not avartabic
5.8 Vaepor (Gas) Irritant Charscteristica: Vapors causc # shght smarting of the cycs or resprratory
system if present 1n high concentrations. The cffect 1s temporary
59 Liquid or Solid rritant Charscteristics: Minimum hazard. 1f spitted on clothing and altowed

10 remasn, may cause smaruing and reddeaing of the skin

5.10 Odor Threshoid: 50 ppm
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VCM ‘ VINYL CHLORIDE

Common Symonvm

6 FIRE HAZARDS

8 WATER POLLUTION

Croror Laquefwed ressed Colorie Sweet od
ey (hybens quetsd come s Coloriess weet odot 61 Flash Point — 11071 OC 81 Aquatic Toxicity: Nonc
Viayl C Momomer 6.2 Flammasbie Limits in Air: 2% 2% 82 Waterfowl Toxicity: Nonc
Liquid floats and bols on water Flammable, smitating 6.3 Fire Extinguishing Agents: {or smiall hics 83 Biological Oxygen Demand (BOD): “orc
visible vapor cloud i produced. e diy chemucal of carbon droxide tor 84 Food Chain Concentration Potential:
1aege fires stop Now of gas Cool caposed Nonc
Stop discharye if possible. Keep proplc away containcrs wah water
Shut off ignition soerces and cal fut depertment
Stay wpwind and mec water spray to “"knock down” vapoc 6.4 Fire Extinguishing Agents Not to be Used:
Evecwate ares in conr of lnrge dincharge Not pertinent
Avoid contact with bouid and vapor e
Notify tocal keshtts sad polution m‘""" agences 6.5 Specisi Hazards of Combustion Products:
Forms highly tonic combustion products
uch 4s hydrogen chionde, phosgene
FLAMMABLE 4nd carbon monoside
POISONOUS GAS 1S PRODUCED IN FIRE
Flashback along vapor trail may occur 66 Behaviorin Fire: Contuiner may explode
May explode if ignited in an enclosed area i fire Gas s heavicd than air and ma 9. SELECTED MANUFACTURERS
W,
Fire C:uw-d coatmncrs and protect men cffecting shutof{ with walcr {1 vl conmeder able dintance Lo 4 source I Dow Chemual Co
— Stop Now of gas il possible ot -gnion and ash back Mudiand. Mich 48640
Let fure bura.
E-n-::":-l fares wnth dry chermecal 67 Igniton Temperature: xx2°f 2 The 87 b GoodrichCo
6.8 Etecirical Hazard: (s | Group D 6100 O Trec Blvd
Clevciand. Ohio 44131
m—— 6.9 Burning Rate: 4 imm/min
CALL FOR MEDICAL AID 1 PPG Industnes. inc
Chemicat Divisian
VAPOR
imtating to eyes. nosc. and throat 7 CHEMICAL REACTIVITY Guayamilia. Pucrto Rico 00656
L’l:‘:‘:“;‘“:““ dizziness or difficult breathing 71 Resctivity with Water: No reattion
1 breathing has stopped, give artifiasl reparation. 7.2 Resctivity with Common Materials:
Hf breathing = diffacult. pwe oxygen o resction
LQuib 7.3  Stability During T M Stabic
Will cause {rostbite ability During Transpol Stabic
Fiash affected arcas with phenty of water 74 Neutralizing Agents for Acids and
ExXpOosure § 5o nor RUB AFFECTED AREAS Caustics: Nt pertinent
7.5 Polymerization: Polymerizes in presence
of a1z ~uniight. o heat unless
tatiized by inkibitors 10. SHIPPING INFORMATION
76 Inhibitor of Polymarization: o gty | 101 Gradesor Purity: Commerciadof
Lecd cacept whon hugh lemperdtures \ technical 99+
sicevpected Then 40-100 ppon ot { 102 Storege Tempersture:
phenal used Under pressure. ambrent
Al atm pressure low
Water Not harmful 0 squatic ble 103 Inert Atmosphere: No requicement
. 104 Venting:
Pollution Under pressure salety reliel
At alm pressufc. preswure-vacuum
1. RESPONSE TO DISCHARGE 1 LABEL 11 HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(S0 Reaporee MefhoOt Handbook . CG 446-41 . |Se¢ Hazara Arsassrment Henobook CG 446.3) 131 Physical State at 15°C snd 1 stm:
losue warming -high fammubiity A-B.C-D-E-F-G-Z Gae
Evacuate area 132  Molecular Weight: 62 50
133 Boiling Point at 1 atm:
T2°F = —138°C = 2594°K
Red
12. HAZARD CLASSIFICATIONS 134 Freezing Point:
—244 8°F = — 15 (= - °
12.1 Code of Federal Regulations: uase 153 8°C 1194%%
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabic compressed gas 135  Critical Temperaturs:
F w155 4°C = 431 6°
31 Synonyme: Chioroethene a1 shipped): Liquefied 122 NAS Hazard Rating for Bulk Water HTITE = 1584°C = 31 67H
Chlorocthylene Transportation: 136 Critical Pressure:
m a=- 7 - 4 ¢
:R‘C Monomer 42 Cotor: Colorless Category Aating S pria = S2Tatm = 5 34 MN/m
137 Specific - 13
VoM 43 Odor: Pleasant. sweet Fue 4 s Gravity: 0969t = 13°C (hqud)
Heaith 138 Liquid Surtece Tension:
32 Coest Guard Compatibiiity Classification: 16 0dynes/cm = 0 0163 N/m at 25°C
Vinyl halides Vapor lratant ?
Ligusd of Sotid Trcatant | 139  Liquid-Water intertacial Tension: (cst)
3.3 Chemical Formuls: CH;=CHCl Powons 2 30 dvnes/cm = 003 N/m a1 20°C
34 mco;u»::d :‘;lk:: Numerical W ater Poitution 1310 Vapor (Gas) Specific Gravity: 22
Designation: 20/1086 Human Toxicity o 13.11 Ratio of Specific Heats of Vapor (Gas):
Aquatic Toxwny 0 i 186
5. HEALTH HAZARDS Acsthetic Effect 0 13.12  Latent Heat of Vaporization:
1 . :
s Personsl Protective Equipment Rubber gloves and shocs. gas-tight goggles. organic vapor Reactivity 160 Bru/ib = 88 cal/g = 37 X 10° J/kg
canister or self-contained breathing apparatuy Other Chemical 2
s _ t cmicals 13 13 Heat of Combustion: —8136 Buu/lb
2 : INHALATION: high concentrateons causc dizziness, ancathesia, Water 0
- - —4520cal/g = ~189.1 X 10° I /kg
|un‘ weiation. SKIN: may cause frostbite: phenot inhibitor may be absorbed through skin if Seif-Reaction 2
large amounts of hqued cvapocate. 123 NFPA Hazard Cla . 13.14 Heat of Decomposition: Not perunent
5.3 Trestment for Exposure: INHALATION: remove patient 10 fresh arr and keep him quict and Category Classification 13.15 Heat of Solution: Not pertinent
warm. call a doctor; grve artificial respiration if breathing stops. EYES AND SKIN: flush with 13.16 Hect of Polymerization: —729 Blu/Ib
plenty of water for at least 15 min . for cyes. get medical attention. remove contaminated Health Hazard (Bluc) 2 = —405cal/g = —16.9 X10°J/kg
clothing Flammabifity (Red) 4

5.4 Toxicity by Inhatation (Threshold Limit Value): 200 ppm

S5 Short-Term inhalation Limite: 500 ppm for 5 mun

56 Toxicity by ingestion: Not pertinent

5.7 ULate Toxichty: Chronic exposure may causc hver damage

S.8 Vapor (Gas) irritent Charactecstics: Vapors cause moderate irritation such that personnc! wili
find high concentrations unpicasant The cffect 1s temporary

5.9 Uiquid or SoHd lrritant Characteristica: Mnimum hazard If spiiled on clothing and allowed to
remain, may cause smarting and reddening of skin May cause frostbite

5.10 Odor Thresholct: 260 ppm

Reacuvity (Ycllow) 1

NOTES
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XM

m-XYLENE

Cemmon Synonym

6 FIRE HAZARDS

8. WATER POLLUTION

Il_:-‘:hmhvlhem Watery hquid Colorless Sweet odor 61 Flash Pomnt il ¢ < £1 Aquatic Toxrcity
2 Flammable Limuts in Airs ! 1 3 i Trppon Ve Blacpdi T troshw e
Floats on water Flammable. imitating vapor 1s produced 63 Fire Extinguishing Agents. 1o . [ 87 waterfowl Toxicity iy sttt
Chomies' o carhon dioaade £ 3 Biological Oxygen Demand (BOD)
64 Fire Extinguishing Agents Not 10 be Used: O1h b Sdass (5 (oo ) S g
Stop discharge if posmble. Kecp peopic away Woater mig beomelioding 8 4 Food Chain Concentration Potentiat
Ul e deer reh tiquid and rapor 65 Specisl Hazards of Combustion Products: Data aot v sitabiy
Isolate 3nd remove dacharged matenal Aot frinent
{y local heaith and poliv trot
Nodly fron controt &8 6.6 Behavior in Fire: \upur s hosvict than ai
and Mo tranel consaderable distanc o
aoutee obiemton and sk hao
FLAMMABLE 67 Ignition Temperature: Yxn®!
Flashback along vapor trail may occur
Vapor may explode il ignited in an enclosed area 68 Electrical Hazard: ( luss | Griowp D 9. SELECTED MANUFACTURERS
w taracd beeat I N s N
—ﬁr-e- E‘x& '«c':“h P ‘:““‘ .T—T:u r— 69 Burming Rate: ~  ma e L ARLOC hemmat Co
Waser may be wef(cctive oa firc ' Y6 SNouth Broad S
Cool cxposrd contaners with water ¢ Freodcinhes T 1910
DT Chceeen Chonieai Ce
1 Fad ol Cnem abs Dreasion
| 20 Bush N1
CALL FOR MEDICAL AID 1 Sanbrancisco Calit wdi e
VAPOR . | v bales Chemear Corp
imuting 10 eves. nosc, and throat 7. CHEMICAL -REACTIVITY i s e o
1€ inhaled. will cause headache. difficult breathing. or loss of 71 Reactivity with Water: o reaciinn H APk A
consciousness Sew Yore Ny s
Move 1o freah 72 Reactivity with Common Materials: ‘
H brestheng hxs stopped. give actificial respirtion o reacion i
1f bresthing & duf fcult. grve oxygen 73  Stability During Trensport: Stable |
LiQuID va i
E Imuting to skin and eyes Neutralizing Agents tor Acids and |
XPOSUIre § i swaliowed. will cause nauses. vonuting. or 0ss of consaiousness Caustics: N1 porninent [
Remove cuntamunated clothing and shocs. 75 Polymerization: “at pertineat '
Flush affccted accas with pieaty of watker , !
IF IN EYES, hokd cycids open and (ksh wi th plenty of water & Inhibitor of Polymerization: Nut portinent |
IF SWALLOWED and vactum 1s CONSCIOUS. have wictm dnnk water | 10 SHIPPING INFORMATION
o mulk LR Purity: Bewunh weuy
DO NOT INDUCE VOMITING [ G':d“ ?: ;,""I" "
L NNNT PN LA TTUE
! Storage Temperature: \.:
i 103 Inert Atmogphere: N.o.i uonn
- {104 venting: Openillamy sriciives o
e} HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS § ' . i
Wat Fouling to shorebine ; Prosure v auun,
ater May be dangerous if it enters water 1ntakes {
ti Notfy bocal health and wildlife of fucusbs
Pollution Notify of nearby water intakes.
1. RESPONSE TO DISCHARGE 11 HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(3e¢ Resoonse Memoos Hanasoos. CG ¢46-4) (See Hazar0 Assessment Handbook CG 44631 131 Physics! State 81 15°C and 1 atm: [iguid
basuc warning  high Qammabitiy AU 132 Motecular Weight: 106 i6
Evacuare urca 133 Boiling Point at 1 atm:
Should be removed 269 4% = EVTC = 0N TR
Chemical and physicat tecatment
Red 134 Freezing Point:
CN30°) = —47 4% = 208 -
12. HAZARD CLASSIFICATIONS S2E = S2TYIC = 220 R
121 Code of Federal Regulations: 135 Critical Temperature: .
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabic hquid 63 KF = MAXC = AITOTR
3.1 Synonymae: | 3-Dimcthylbensenc 41 Physical State (es shipped): Liquid 122 MAS Hazard Rating for Bulk Water 136 Critical Pressure:
Xylol 42 Color: (olorles Transportation: S138 atm = 3495 psia = 3 530 MN-m?
3.2 Coasst Guard Compatibllity Classification: 43 0dor Like benzenc, charactenstc Category Rating 137 Specific Gravity: 0 k6d 4t 20°C ihguidy
Aromatic hy drocarbon aromatic Fare . 138 Liquid Surface Tension:
3.3 Chemicat Formula: m-C HJ(CH)» Healin 26 6 dyacsfom = 0026 N/moat 20%¢
calt
3.4 1MCO/United Nations Numerical \ apor frotant | 13.9 Liquid-Water Interlacial Tension:
Designation: 3.2/1307 Lequid of Sold Irriant . 36.4 dynes/cm = 0.0364 N/m at 30°C
Posons 2 13.10 Vapor (Gas) Specitic Gravity:
Woater Pollution Nt pertinent
Human Tavm | 13 11 Ratio of Specific Heats of Vapor (Gas):
Aquatie Tovens 3 1OT1
5. HEALTH HAZARDS N
- Acsthetic Bt - 13 12 Latent Heat of Vaporization:
51 Approved cannter of arc-supphied mask. poggles oc lace Reacinits 147 Bru/tb = Ki 9 cal/p = 383 X 10" kg
“hield. plastic gloves und boots b € el _
cr Chemicals ! 13 13 Hestof Combustion: - 17,554 Buu/lb
52 9 2 Vapors cause headache and dizziness Liquid ieruates eyes and Woater 0 « =975 dculjp = —408 11 X 10 kg
«Kin {f taken 1nto lungs, Causes severe coughing. dintress. and rapidly developing pulmonary Self-Reaction 0 1314 Heatof D "
p v 4 A 4 { leat of Decomposition: Nout pertineni
edema I{ ingested. causes nausca. vomiting, cramps, headache. and comu. can be fatal Kedncy 123 NFPA Hazard Classifications: ’
and hiver damage can occur 13.15 Heet of Sotution: Not pcrtinent
Category Classification -
$3 Trestment for Exposure: INHALATION remove to frenh air adminnter artsficial respiration 13.16 Heat of Polymarization: Not pertinent
and ory gen if required. call s doctor INGESTION: do NOT induce vomiting. cal a doctor Health Hacard (Biuc) 2
EYES. fluh with water for at cast 15 min. SKIN wipe off, wash with soup and water. Flammabilis (Red) 3
Reactnan (Yellow) 0
5.4 Toxicity by inhalation (Threshold Limit Value): 100 ppm
5.5 Short-Term Inhaiation Limits: 300 ppm for 30 min
56 TYoxicity by ingestion: Grude 3. L Dw 5010500 g /kg
5.7 Late Toxicity: Kadncy and liver damage NOTES
58 Vapor (Gas) lrritant Charseteristics: Vupors cuusc « s\light smarting of the eyes or respiratony
svatem of present in high concentrations The effect s temporarn
5.9 Liquid or Solid irritant Characteristics: Minimum hazard 1 pilied on clothing and atlowed

10 remain. may cause smarting 4nd reddening of the skin

$.10 Odor Threshold: 0 05 ppm
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XLO O—XYLENE

6. FIREL HAZARDS & WATER POLLUTION
Commaon Synonyme o Flash Point . 15) ( RERE IR N¢ 81 Aquatic Toxicity
1.2 Dumethyibenzene Watery hquid Coloress Sweet odor N .
Aviol 52 Flammable Limitsin Aw: 11 . "0 i R T LU R R
£3  Fire Extinguishing Ageats |oam it e
Floats on water. Flammable  imtating vapor 1 produced it e cathon dionidy 82 Waterfowl Toxicity: Dty not siiahi
64 Fire Extinguishing Agents Not to be Used: 83 Biologicai Oxygen Demand (BOD).
Woate mien hoinetfedine G Th Sdass 23 (theon ) Sdass
2:Trr?;M¢ep-n" pos«( bie. Keep peopie away 65 Special Hazards of Combustion Products: &4 Food Chan Concentration Potential
Avod contact with biquid and vapoc ot et inent Dt oot avariable
Isolate and remove discharged matenal
Notify local health and pollution control agences 66 Behaviorin Fire: Vapor i heavier than aie
and Moy racet conadurablo distance to
2 reuree wbmmton and llash back
67 lgnition Temperature: xou°t
FLAMMABLE
Flashback along vapos trail may occur. 68 Electricel Hazard: Clow t Group D 9 SELECTED MANUFACTURERS
Vapor may explode if ignited in an enclosed arca. 6 Burming Rate: &% mm i e Rl Co

Wear self<ontained breathing apparatus.

— Extinguish with foam. dry chemucal. or carbon dioxide
Fire Water mav be inclfective on fire

PR Coal exposed containers with water

ARCO ¢ hemicat Co Divesn
MO Nouth Broad St
Prifadarha Pa 19

|
|
|
‘
; N Cargs Service Coeing
,

Petrachemicals Division
- — oW N
CALL FOR MEDICAL AID NN
7. CHEMICAL REACTIVITY . ce e
VAPOR : " X .
Imuting (o eyes. nose and throat 71 Resctivity with Water: N reaciion ‘\"‘ henwal (“
If inhaled. will cause headache, difficult breathing, or loss 77 Reactivity with Common Materials: sirochicmicals Pueoen
of consciousness : Ploustan Ter TT0ad
Move ta fresh air N ression
1f breathing has stopped. give artifiqal respiration 73 Stability During Transport: Stablc

If breathung s difficult. pve oxygen
7 4 Neutralizing Agents for Actds and

LIQuID . .
Irnuating to skin 3nd eyes Caustics: ol pertinent
EXPOSUre | i switiowed. will caus nawses vomiting. of loss of 75 Polymerization: “ut pxriincat .
CORSCIOUSNESS. 6
RKemove contaminated doth nd she 7 Inhibitor of Polymerization: Not portinent
e water. 10 SHIPPING INFORMATION

Flush affecied arcas with phenty of water
IF IN EYES. hobd cyelids open and flush with plenty of watee
uid cy y 100 D Rescanh wvw
IF SWALLOWF [} and victim is CONSCIOUS  have nictim dnnk water ¢ Grades or V:Hlly R "
o nuth : Puce 99T Commerongd Y e
DO NOT INDUCE N OMITING “L 7 Storage Yemperature: it
10« Inert Atmosphere: Noiouc

104 Venting: Open clumeuriosto s o

i
i

|

i

May be dangerous if it enters water intakes 1

Dangerous to aquatic life n high concentrations A
Water Fouling to shorcline
Po"ution Notify local bealth and wildlife of ficials
Notify operators of neatby water intakes
1. RESPONSE TO DISCHARGE 2. LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(Sew Response Methods HanoDooa CG 446-4) (See Hazard Assessment Hanabook CG 446-3) 131 Physical State at 15°C and 1 atm: L iqud
fasue warmng  hiph Mummabihits AT 132 Molecular Weight: 106 it

FLAMMABLE L1QU19-

Eracudgic ares
Shoutd be removed

133 Boiling Point 8t 1 atm:

Chemical and physical treaiment MVt = 144470 = 3T TR
Red 134 Freezing Point:
12 HAZARD CLASSIFICATIONS SH PR = S0 28K 00
) 135 Critical Tempera 3

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS e el 1o w0
3.1 Synonyms: |.2-Dimecthvibensenc 41 Physical State (as shipped): L quid 122 NAS Hazard Rating for Bulk Water 136 Critical Pressure:
32 Coast Guard Compatibility Clessification: 4.2 Cotor: Cotorless Transportation: S41S atm = 36 84 psia = 3 731 MN/m?

Aromatc hvdrocarbon 43 Odor: Bensenc ke, characternnic Category RAating 137 Specific Gravity: 0 X80 40 20°C (hquid)

33 Chemical Formuls: o-C.HACH R acomutic . \ 138 Liquid Surface Tension:
3.4 1MCO/United Nations Numecical 10 33 dinessem = 0 03033 Norm gt 13 8°C

Health

Designation: 3 2/1307 N apor Troitant 139 Liquid-Water Interfacial Tension:
Liguid or Sohd lrntant 3600 dunesjem = O 03606 N fm at 207C

Porcans

13 10 Vapor (Gas) Specific Gravity:

Woater Polluton Nor pertinent

Human Towon

13 11 Ratio of Specific Heats of Vapor (Gas):

i
Agquate Toxats 1 1 06x%
5. HEALTH HAZARDS Aesthene Bt 2 1312 Latent Heat of Yaporization:
s ive Equi : Approved cannier or av-upplicd mask: goggles or fuce
hicld. pl \ 4nd boo Reactini 149 Blu/lb = K Ycalig = 347 X 10" J/hye
~hickd. plastic gloves an i Other Chemiais ! 13 13 Heatof Combustion: — 17335 Biu,lb
5.2 Sympeome Following Exposure: Vapors cause headache and dizziness Liquid srritates eyes and Woster o - 9754 7 caljg = —408 '“ O ) he
&in 1f1aken 10t fongs. causes severe couphing, distress. and rapidly developing pulmonary Sell-Reaction 0 £ ¢
edema I 1ngested. Causes Rausca. vomiing. cramn. headache. and coma Can be (atal Kidney 123 NEPA Hazerd Classifications: 13 14 Heat of Decompaosition: Nout pertinent
and liver damage can occur : c ssific } e 13 15 Heat of Solution: Noi periinent
ategory Classi
53 Treatment for Exposure: INHALATION: remove 1o fresh air: admunnter artificial respiration 4100 | 13 16 Heatof Polymerization: Not perincnt
and oxy gen o required. call 4 doctor. INGESTION do NOT nduce vomitiag: catl 4 doctor Health Hazard (Bluc) 2
EYES. Mush with water for at least 15 min SKIN: wipe off. wash with <oup and v ater flammabdity (Red) 3
Reactmin (Ycllow) 0

S4  Touicity by Inhalstion (Threshoid Limit Value): 100 ppm
5.5 Short-Term Inhalation Limits: 300 ppm lor X) min

56 Toxicity by Ingestion: Gradc 3. LDx 010 500 mg/kg

57 Late ToxicHy: Kidncy 4nd hver damage

5.8 Vapor (Gas) leritant Charecteristios: V.pors causc o shht smarting of the eyes of rexpiratons NOTES

atem i prlesent 10 high concentrations The clfect s temporary
59 Liquid or Solid Irritant Characteristics: Minimum hazard i spilicd on clothing and aliowcd
10 femain. may cause smsrhing and reddening of the skin

5.10 Odor Threshoid: 0 0% prm
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XLP

p-XYLENE

Common Synonyem

I & Dumethvibenzenc

Xybol

Watery Lquid Colorkes Sweet odor

Floats on water. Flammable wntating vapor s produced
Freezing pownt 15 $69

Stop discharge if possbic. Keep pcople awsy

Call fire depariment

Avod contact with iquid and vapor

lsolzte and remove discharged materal

Notify tocal health and pollution control agencrcs

Fire

FLAMMABLE

Flashback along vapor trail may occur

Vapor may explode if ignited in an enclosed area
w:f:ozlf«ymu?md wa&ng apparatus.

Extingush with foam, dry cherucai. or carbon dioxide
Water may be inelfective on fire

Cool exposed contamners with water

CALL FOR MEDICAL AID

VAPQOR

lrvitating to eyes. nose and throat

1f inhaled, wall cause dizziness, difficult breathing. or
1oss of consciousness

Move to fresh air

Hf breathing has stopped. give artificial respiration

1f breathing 15 difficult. give oxygen

& FIRE HAZARDS

€1 Flash Point =i} ( « 81  Aquatic Toxicity:
€2 Flammable Limitain At | I'v € 6% 22 ppms96 hebluceilly Tl m tresh water
€3 FueExtinguishing Agents: {uam dr: 82 Waterdowt Toxicity: Data not availabic
R atbon duoide 83 Biologicai Oxygen Demand (BOD):
64 Fire Extinguishing Agents Not to be Used: 0 1b/1b in S days
Wote = b fecting 84 Food Chain Concentration Potentiat:
€5 Special Hazards of Combustion Products: Data not avadable
Not pectinent
66 Behavior in Fire: \ spor n heavice than air
and mas travel conuderable distance 1o
4 ~ouree of enimon and lash back
67 Ignition Temperature: X70°F
68 Electrical Hazard: (lus | Growp D 9. SELECTED MANUFACTURERS
69 Burning Rete: < xmm. min | Amoco Chemicals Corp

8 WATER POLLUTION

130 tast Randaiph Drine
Chicogo. fiE 60601

2 ARCO Chemical Co
260 South Broad St
Phitadciohia. Pa 19108

7 CHEMICAL REACTIVITY

71 Reactivity with Water:

Norcaction

N cachion

Reactivity with Common Materials:

3 Cheveon Chemicat Co
Industrisl Chemacals Divivion
200 Bush St
San Francsco, Cahl 93120

7 3 Stability During Treasport: Sisbic
LIQUID
E Imitating to skin and eyes. 7 4 Neutraiizing Agents for Acids snd
XPOSUIe | ([ swallowed. will cause nauses. vomiting, Joss of consciousness Caustics: ol pervnent
Remove contaminaied clothing and shoes ; Pol N
Flush affected arcas with pleaty of water 5 Polymerization: o prriinent
1F IN EYES. hokd eyclids open and flush with phenty of water o
IF SWALLOWED and victim s CONSCIOUS. have nctim dnnk water 7€ Inhibitor of Polymerization: Nt pertinent 10. SHIPPING INFORMATION
or mulk
0O NOT INDUCE VOMITING 101 Grades or Purity: Roscarch 99 99%
Pure 99 X0 Techmaal W9 0%
102 Storage Temperature: Ambicnt
10.3  inert Atmosphere: N requirement
A - " 104 Venting: Opcn(Name arrester). or
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS
Water Fouling 10 shoreline Premure-vacuum
May be dangerous if it enters water infakes
Pollution § Noufy local health and witdlfe officials
Nouly opeaators of nearby water intakes
1. RESPONSE TO DISCHARGE 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
2. LAS
1See Aesponse MemoOs Hanaboos CG 446-4) (See Haza-C Assessment nandbooa CG 446-3) 13.1  Physical State at 15°C and 1 st Liguid
Fouc warning  high Nammabidity AT U 132 Moleculsr Weight: 106 16
Lrucuate arcs 133 Boiling Point at 1 atm:
Shouid be removed WO GTF = 135 3°C = 411 5°K
Chemiucai and physical treatment 134 F tng Point:
Red reezing Point:
12. HAZARD CLASSIFICATIONS S9OTH = 1337 = 256 37h
121 Code of Federal Regulations: 135 Critical Temperature: .
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammablc huuid 649 47H = 3430°C = 016 27k
31 Synonyme: |.4-Dimcthylbensene 41 Physical State (as shipped): Liquid 122 NAS Hazard Rating for Bulk Water 136 Critical Pressure: ,
32 Coasst Gusrd Compatibility Classification: 42 Color: Coloricn Transportation: 509.4 atm = 34.65 psia = 3.510 MN/m
§ 137  Spech d 20°C @t
Aromatic hydrocacbon 43 Odor: Like henzene, characteritic Category Rating fic Gravity: 0860 a1 207C (hqud)
33 Chemicsl Formula: p C.HACH,): aromaiic Fire 3 138 Liquid Surlece Tension: .
34 IMCO/United Nations Numericsl Health 28 3 dynes/em = 00283 N/jm at 2‘( C
Designation: 3 2/1307 N apor Ireant i 139 L“;;‘:;"“f’_'""‘g’&‘;;:q‘“”";{\»(
Liquid or Sold Irenant § ynesjem = fmat2
Poens 2 1310 Vapor (Gas) Specific Gravity:
Waier Pollution Not pertinent
Hyman Touem l 13.11 Ratio of Specific Heats of Vapor (Gas):
Agquatic Toxum 3 1071
, 5. HEALTH HAZARDS Acstheuc Eficet 2 13.12 Latent Heat of Vaporization:
S 1 Personasi Protective Equipment: Approved caniter or air-supplied mask. goggles or face Reactin s 150 Biu/tb = 81 cal/p = 34 X 10°)/kp
~hickd. plastic gloves and boots Other Chemicals ! 1313 Hest of Combustion: - 17.559 Bru/1b
52 Sy 9 Vapors cause headache and dicziness Liguid irnitates eyes Water 0 - —9754 Tcul/g = —40K 41 X 10> J/hg
and ~on [f taken into lungs. causes severe coughing. distress. and raprdly developing pulmonary Seif-Reactton 0 13.14 Heat of Decomposition: Not pertinent
cdema Hingested. causes nausca, vomiting, cramps, headache. and coma Can be fatal. Kidney 12.3 NFPA Hazerd Classifications:
and frver damage can occur c o ton 13.15 Heat of Solution: Not peritacat
ategory assifica .
5.3 Treetment for Exposure: INHALATION: remove 10 fresh air. administer aruficial cpiration Health Hazard (B! s 13.16 Heat of Polymerization: Not periincnt
and onygen if required: call a doctor INGESTION do NOT induce vomiting: call a doctor nu 3 ;'ur ;dut) )
EYES: lush with water for ut lcast 15 min. SKIN: wipe off. wash with ~aup und water ammabitity (Red)
Reactinity (Yeliow) 0
54 Toxicity by inhalation (Threshoid Limit Value): 100 ppm
5.5 Shor-Term inhelation Limits: 300 ppm for 30 min
56 Toxicity by ingestion: Gradc 3. LDy 50 to 500 mg /kg
5.7 Late Toxichty: Kidncy and liver damage ROTES
5.8 Vapor (Gas) lrritant Characteristics: Vapors caus # slight smarting of the eyes or respiratory
system tf present in high concentrationy The effect i temporary
59

Liquid or Sotid Irritant Charscteristics: Minimum hazard. I{ spilled on clothing and allowed

10 remain, may cause smarting and reddening of the sken
510 Odor Threshold: 0 05 ppm
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ARSENIC

CAS NUMBER
7440-38-2
COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 5.727 at 25/5°C [2]
Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Arsenic is a naturally-occurring element. The concentration of arsenic in minimally
disturbed soils varies tremendously. A collection of 1,257 soil samples from across the
conterminous U.S. determined that 90 percent were less than or equal to 10 ppm, with a
geometric mean of 5.2 ppm, but with a maximum value as high as 100 ppm [3].

FATE AND TRANSPORT

Elemental arsenic is extremely persistent in both water and soil. Environmental fate
processes may transform one arsenic compound to another; however, arsenic itself is
not degraded. Soluble forms of arsenic tend to be quite mobile in water, while less
soluble species adsorb to clay or soil particles. Microorganisms in soils, sediments, and
water can reduce and methylate arsenic to yield methyl arsines, which volatilize and
enter the atmosphere. These forms then undergo oxidation to become methyl arsonic
acids and are ultimately transformed back to inorganic arsenic [1].

Bioconcentration of arsenic occurs in aquatic organisms, primarily in algae and lower
invertebrates. Biomagnification in aquatic food chains does not appear to be
significant, although some fish and invertebrates contain high levels of arsenic
compounds which are relatively inert toxicologically. Plants may accumulate arsenic,
subject to various factors including soil arsenic concentration, plant type, and soil
characteristics [1].

ARSENIC
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HUMAN TOXICITY

General. Arsenic is a long-recognized human poison capable of producing a lethal
reaction and cancer. The major targets of arsenic toxicity are the respiratory system,
gastrointestinal system, nervous system, hematological system and skin [1]. Studies in
animals suggest that low levels of arsenic may be necessary to maintain good health, but
this has not been shown in humans [1]. Arsenic is considered a weak mutagen and has
been placed in weight-of-evidence cancer Group A, indicating that it is a human
carcinogen [4].

Oral Exposure. A chronic oral RfD of 0.0003 mg As/kg/day is based on a NOAEL of
0.0008 mg As/kg/day for hyperpigmentation, keratosis and possible vascular
complications in a chronic oral study in humans [4]. Arsenic is readily absorbed
following oral exposure. Acute oral LDs, values of 26 mg/kg for mice and 15 to 110
mg/kg for rats are reported [1]. The fatal dose in humans is estimated to be 2 mg/kg
[1]. Low-level oral exposure (> 0.01 mg As/kg/day) may cause irritation of the
digestive tract, pain, nausea, vomiting, diarrhea, skin abnormalities, decreased
production of blood cells, abnormal heart function, blood-vessel damage, liver damage,

kidney damage, and impaired nerve function ("pins and needles" sensation). In animal
studies, high doses of arsenic (> 14 mg As/kg/day) have resulted in effects on the
developing fetus. These effects have not been observed in humans [1]. In humans,
chronic, oral exposure to low doses of arsenic (> 0.01 mg As/kg/day) has been shown
to cause cancer of the skin, liver, bladder, and lung. The most characteristic effect of
long-term oral exposure to arsenic is a darkening of the torso and the appearance of
small "corns" or "warts" on the palms, soles, and torso. These "corns" or "warts" may
develop into skin cancer [1]. An oral Unit Risk of 0.00005 (ug As/L)-1[1.75
(mg/kg/day)-1] has recently been adopted by the USEPA [4]. The Unit Risk is based
on the increased incidence of skin cancer in humans exposed to arsenic in the drinking
water.

Inhalation Exposure. An inhalation RfC is not available for inorganic arsenic [4].

Approximately 40% of an inhaled concentration of arsenic is absorbed [1]. Inhalation
of arsenic has not been reported to be fatal in humans, and acute inhalation LCs,
values are not available [1]. Inhalation of arsenic at concentrations greater than 0.1 mg
As/ms3 may result in irritation of the nose and throat, leading to laryngitis, bronchitis, or
rhinitis [1]. Effects on the skin, nervous system, and gastrointestinal system similar to
those found following oral exposure have been observed in humans following inhalation
exposure. Of much greater concern, however, is that inhaled arsenic has been found to
increase the risk of lung cancer in humans [1]. An inhalation Unit Risk of 0.0043
(ug As/m3)-1 was derived by USEPA [4] based on the increased incidence of lung
cancer in occupationally exposed workers. Several epidemiology studies have suggested
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an association between arsenic inhalation and an increased risk of developmental
effects (congenital malformations, low birth weight, spontaneous abortion) [1]. Studies
in animals support the view that arsenic is a developmental toxicant, but only at high
doses (20 mg/m3) [1].

Dermal Exposure. Arsenic has not been reported to be fatal following dermal contact
[1]. Dermal contact with arsenic may result in mild to severe irritation of the skin and
mucous membranes and could lead to dermal sensitization [1].

REFERENCES
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Substances and Disease Registry. USPHS/USEPA. October, 1991.
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Rahway, NJ.

3. USGS, 1984. Elemental Concentrations in Soils and Other Surficial Materials of
the Conterminous United States. United States Geological Survey Professional
Paper 1270, U.S. Department of the Interior. United States Government
Printing Office, Washington, D.C. 105 pp.

4. USEPA, 1993. Integrated Risk Information System (IRIS). On-line data base.
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BARIUM

CAS NUMBER
7440-39-3
COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: decomposes [1]

Vapor Pressure: insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 3.51 at 20/20°C [1]
Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Barium is a naturally-occurring element. The concentration of barium in minimally
disturbed soils varies tremendously. A collection of 1,319 soil samples from across the
conterminous U.S. determined that 86 percent were less than or equal to 700 ppm, with
a geometric mean of 440 ppm, but with a maximum value as high as 3,000 ppm [2].

FATE AND TRANSPORT

Barium is a highly reactive metal that occurs naturally only in the combined state. Most
barium released to the environment from industrial sources is in forms that do not
become widely dispersed. In the atmosphere, barium is likely to be present in the
particulate form. Environmental fate processes may transform one barium compound
to another; however, barium itself is not degraded. It is removed from the atmosphere
primarily by wet or dry deposition [1].

In aquatic media, barium is likely to precipitate out of solution as an insoluble salt, or
adsorb to suspended particulate matter. Sedimentation of suspended solids removes a
large portion of the barium from surface waters. Barium in sediments is found largely
in the form of barium sulfate. Bioconcentration in freshwater aquatic organisms is
minimal [1].

Barium in soil may either be taken up to a small extent by vegetation, or transported
through soil with precipitation. Barium is not very mobile in most soil systems. The
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higher the level of organic matter, the greater the adsorption. The presence of calcium
carbonate will also limit mobility. Mobility is increased in the presence of high chloride
concentrations. Barium complexes with fatty acids, for example, in acidic landfill
leachate, will be much more mobile [1].

HUMAN TOXICITY

General. The primary target of barium toxicity is the cardiovascular system [1].
Information regarding the genotoxicity of barium are equivocal. Barium has not been
placed in a weight-of-evidence cancer group by the USEPA [3].

Oral Exposure. A chronic oral RfD of 0.07 mg/kg/day is based on a NOAEL of 0.21
mg/kg/day for increased blood pressure in a long-term drinking water study in humans
[3]. Barium is poorly absorbed following oral exposure (about 5%) [1]. In rats, acute
oral LDy values range from 132 to 277 mg/kg [1]. In humans, ingestion of very large
amounts of barium (doses not reported) over a short period may cause paralysis or
death. Ingestion of lower doses of barium over a short period may result in difficulties
in breathing, increased blood pressure, changes in heart rhythm, stomach irritation,
minor changes in blood, muscle weakness, changes in nerve reflexes, swelling of the
brain, and damage to the liver, kidney, heart, and spleen [1]. Studies in animals report
effects similar to those found in humans. Barium sulfate is sometimes given orally or
rectally for the purpose of making X-rays. This has not been shown to be harmful [1].
There is no evidence that oral exposure to barium affects human reproduction or

development and developmental and reproduction studies in animals are inconclusive
[1]. Barium has not been shown to cause cancer in humans or animals following oral
exposure, therefore, an oral slope factor is not available [1,3].

Inhalation Exposure. A chronic inhalation RfC for barium is not available [3].
Approximately 65% of an inhaled concentration of barium is absorbed following
inhalation exposure [1]. Barium has not been reported to be fatal to humans or animals
following inhalation exposure [1]. Studies examining the toxicity of inhaled barium in
humans and animals are extremely limited but suggest that exposure results in effects
on the respiratory, cardiovascular, and gastrointestinal systems [1]. There is no
evidence that inhaled barium affects human reproduction or development, but studies
in animals suggest that barium may have adverse effects on these processes [1]. Barium
is not known to cause cancer in humans or animals following inhalation exposure,
therefore, an inhalation unit risk is not available [1,3].

Dermal Exposure. Dermal exposure to barium has not been reported to be fatal in
humans or animals. Limited animal studies indicate that barium is a dermal and ocular
irritant, but the results of this study are inconclusive [1].
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ECOLOGICAL TOXICITY

General. Barium compounds are generally insoluble making them relatively
unavailable for biological uptake [4]. All water- or acid-soluble barium compounds are
poisonous. Barium is considered a nonessential element for plants and animals.

Vegetation. There are very few reports of barium toxicity to plants, except under
conditions of acidic soils or with highly concentrated soil solutions where the
bioavailable fractions are excessive (e.g., 2 mg/L soluble barium). Some authors report
that concentrations of barium need to be extreme before toxicity occurs. Barium
accumulation in plants is unusual except when the barium concentration exceeds
calcium and magnesium concentrations in the soil, a condition which may occur when
sulfate is depleted [5].

Aquatic Life. Barium ions in general are rapidly precipitated or removed from solution
by chemical bonding, adsorption, and sedimentation. In most natural water, there is
sufficient sulfate or carbonate to precipitate soluble barium present in the water,
converting it to an insoluble nontoxic compound [5]. Experimental data indicate that
soluble barium concentrations would have to exceed 50,000 g/L before toxic effects to
aquatic life might be observed [4]. Other data show the concentrations of barium lethal
to half the test population of fish range from 150 to 10,000 mg/L [6]. Because barium
represents little hazard under natural conditions, there are no federal aquatic life water
quality standards [7].

Wildlife. Soluble barium compounds such as barium chloride, barium carbonate,
barium sulfide, and barium oxide are highly toxic to animals when injested [8], although
it is unlikely that suitable conditions would exist under natural conditions to
accommodate exposure to these compounds. No reports of barium toxicity to wildlife
under natural conditions were identified.
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CADMIUM

CAS NUMBER
7440-43-9

COMMON SYNONYMS

None noted.

ANALYTICAL CLASSIFICATION

Inorganic.
PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Negligible [2]

Henry’s Law Constant: ND

Specific Gravity: 8.65 at 25/4°C [1]
Organic Carbon Partition Coefficient: ND

BACKGROUND CONCENTRATIONS

Pure cadmium is a silver-white, blue-tinged, lustrous metal with a distorted hexagonal
close-packed structure; cadmium is easily cut with a knife. Cadmium can be found in
zinc ores, as greenockite (CdS), and as otavite (CdCO,). The estimated occurrence of
cadmium in the earth’s crust is from 0.1 to 0.2 ppm [1]. No data on cadmium were
gathered as part of the 1984 Department of the Interior survey of conterminous United
States soils [3].

FATE AND TRANSPORT

Elemental cadmium is insoluble in water [1], while cadmium compounds show varying
degrees of solubility depending on the nature of the compounds and the aquatic
environment [2]. Cadmium in the environment may be found as cadmium salts,
hydrated cations, or organic/inorganic cadmium complexes. As hydrated cations or
complexes, cadmium may be considered fairly mobile in water (relative to other heavy
metals). Cadmium in soils may leach into water, especially under acidic conditions. It
does not volatilize from either waters or soils, but does exhibit a tendency to adsorb
strongly to clays, muds, and humic/organic materials in soils and waters. Complexation
and sorbing with organic materials are the most important factors in aquatic fate and
transport. The evidence indicates that cadmium bioconcentrates in all levels of the
food chain. Cadmium accumulation has been reported in many animal and plant
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species. Reported BCFs range from 113 to 18,000 for invertebrates, and from 3 to 2,213
for fish. The pH and humus content of the water affect bioconcentration [2].

HUMAN TOXICITY

General. Breathing air with very high levels of cadmium severely damages the lungs
and can cause death. High cadmium levels in the diet severely irritate the digestive
tract, while lower levels consumed over a long period of time may cause kidney damage
[2]. The USEPA has placed cadmium in weight-of-evidence Group B1, indicating that
it is a probable human carcinogen [4].

Oral Exposure. A chronic oral RfD of 0.0005 mg/kg/day for water is based on a
NOAEL of 0.005 mg/kg/day for proteinuria following chronic exposures in humans. A
chronic oral RfD of 0.001 mg/kg/day for food is based on a NOAEL of 0.01 mg/kg/day
for proteinuria following chronic exposures in humans [4]. Itis estimated that humans
absorb about S percent of ingested cadmium [2]. In rats and mice the acute oral LDy,
values range from about 100 to 300 mg/kg. Two human deaths due to intentional
ingestion of cadmium resulted from doses of 25 and 1,500 mg/kg [4]. Symptoms of
acute toxic reaction to ingestion may include gastroenteritis, vomiting, diarrhea,
abdominal pain, increased salivation, choking, anemia, hypotension, respiratory arrest,
pulmonary edema, renal dysfunction, and death. Chronic oral overexposure symptoms
may include renal dysfunction and/or failure, as well as anemia [1,2,5]. Cadmium has
been implicated as a fetotoxin by the oral route in animal studies [2].

Inhalation Exposure. The USEPA does not currently provide an inhalation RfC for
cadmium [4,6], although it is pending. It is estimated that humans rapidly absorb about
25 percent of inhaled cadmium. The 15-minute LCsq for rats exposed to cadmium
oxide fumes is approximately 33 mg/m3. It has been estimated that exposure to
1 mg/m3 for 8 hours might be sufficient to cause death in humans [2]. Symptoms
associated with acute cadmium poisoning via inhalation may include fever, headache,
dyspnea, pleuritic chest pain, conjunctivitis, rhinitis, sore throat, cough, pulmonary
edema, extreme restlessness, respiratory failure, and death. Chronic inhalation
overexposure symptoms may include renal dysfunction and/or failure, dyspnea,

emphysema, bronchitis, and anemia [1,2,5]. Cadmium has been implicated as a
developmental toxin by the inhalation route in animal studies [2]. An inhalation unit
risk of 0.0018 pg/m3 is based on excess lung cancers observed in humans [4].

Dermal Exposure. Cadmium is poorly absorbed through the skin [2]. No other useful
information regarding dermal exposure to cadmium was located.
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CHROMIUM

CAS NUMBER
7440-47-3

COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION
Inorganic.
PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 7.2 at 28°C [2]

Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Chromium is a naturally-occurring element which is dispersed throughout the
environment primarily as a result of anthropogenic activities [1]. The concentration of
chromium in minimally disturbed soils varies tremendously. A collection of 1,319 soil
samples from across the conterminous U.S. determined that 87 percent were less than
or equal to 70 ppm, with a geometric mean of 37 ppm, but with a maximum value as
high as 700 ppm [3].

FATE AND TRANSPORT

Two of the major forms of chromium are trivalent chromium (chromium III) and
hexavalent chromium (chromium VI). Chromium is released into the atmosphere
mainly by the combustion of coal and oil. The most toxic form is hexavalent chromium,
which is due mainly to chemical manufacture, primary metal production, chrome
plating, and cooling towers. Chromium is removed from the atmosphere by fallout and
precipitation, but may be transported long distances before removal. The residence
time of atmospheric chromium is expected to be less than 10 days. There are no known
chromium compounds that can volatilize from water. Most of the trivalent form is
expected to precipitate in sediments. Hexavalent chromium will be present
predominantly in the soluble form. Hexavalent chromium will eventually be reduced to
the trivalent form by the organic materials present in surface water. The residence time
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of chromium in lake water is estimated to be in the range of 4.6 to 18 years.
Bioconcentration should be minimal [1].

Chromium in soil may become airborne due to fugitive dust emissions, while runoff and
leaching may transport it to surface water and groundwater. Flooding of soils and the
subsequent anaerobic decomposition of plant material may increase the mobilization of
chromium from soils. The half-life of chromium in soils may be several years [1].

HUMAN TOXICITY

General. There are two forms of chromium that are of concern: chromium III and
chromium VI. In general, chromium (VI) compounds are more toxic than chromium
(III) compounds [1]. Trivalent chromium (chromium IIT) is considered an essential
nutrient which helps to maintain normal glucose, cholesterol, and fat metabolism.
A daily ingestion of 0.05 to 0.20 mg/day (0.0007 to 0.003 mg/kg/day) is estimated to be
safe and adequate [1]. The major targets of chromium toxicity are the respiratory
system and the gastrointestinal system. Chromium is considered to be genotoxic. The
USEPA [4] has placed chromium (VI) in weight-of-evidence cancer Group A,
indicating that it is a human carcinogen; for oral exposure, chromium (VI) has been
placed in weight-of-evidence Group D, indicating that it is not classifiable as to human
carcinogenicity via oral exposure. Chromium (III) has not been placed in a cancer class
by the USEPA [4].

Oral Exposure. A chronic oral RfD value of 1 mg Cr/kg/day for chromium (III) is
based on a NOEL of 1,468 mg Cr/kg/day for adverse effects in a chronic feeding study
in rats [4]. An oral RfD of 0.005 mg Cr/kg/day for chromium (VI) is based on a
NOAEL of 2.4 mg Cr/kg/day for adverse effects in a 1-year drinking study in rats [4].
Chromium is poorly absorbed following oral exposure. Acute oral LDsg values in rats
ranged from 13 to 2,365 mg Cr/kg, depending on the chromium compound [1]. Short-
term oral exposure of humans to high doses of chromium (> 4.1 mg Cr (VI)/kg/day)
has resulted in stomach upsets and ulcers, convulsions, liver and kidney damage, and
even death [1]. Information regarding potential effects of chromium on human
reproduction and development is not available. Exposure of animals to chromium (VI)
(57 mg Cr (IV)/kg/day) during pregnancy has been found to result in developmental
effects on the fetus [1]. Treatment of male mice with chromium (III) and (VD) (> 35
mg Cr/kg/day) has caused effects on spermatogenesis [1]. Evidence that oral exposure
to chromium (III) or (VI) causes cancer in humans or animals is under review,

therefore an oral slope factor is not available [4].

Inhalation Exposure. Inhalation RfC values for both chromium (III) and chromium
(V1) are currently under review by the USEPA [4]. Following inhalation exposure,
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approximately 53-85% of chromium (VI) compounds and 5-30% of chromium (III)
compounds are absorbed into the blood [1]. Acute (4-hour) inhalation LCsj values in
rats ranged from 29 to 137 mg/kg, depending on the chromium compound [1]. In
humans, acute inhalation of chromium has not been reported to be fatal. The
respiratory system is the major target of toxicity for both forms of chromium following
inhalation exposure. Respiratory effects include perforations and ulcerations of the
nasal septum, bronchitis, pneumonoconiosis (inflammation of the lung leading to
fibrosis), decreased pulmonary function, pneumonia, rhinorrhea (runny nose), nasal
itching and soreness, and epistaxis (nose bleed) [1]. These effects have occurred at
concentrations > 0.002 mg Cr (VI)/m3. In some chromium-sensitive people, chromium
exposure may trigger an allergic response manifested by asthma or a skin rash. There is
no conclusive evidence that inhaled chromium causes reproductive or developmental
effects in humans or animals [1]. Long-term inhalation exposure of workers to low
levels of chromium compounds (> 0.04 mg Cr/m3) has been associated with lung
cancer. The form of chromium responsible for this effect has not been established, but
only hexavalent chromium has been found to cause cancer in animal studies. An
inhalation Unit Risk of 0.012 (ug/m3)- for chromium (VI) is based on an increase in
the incidence of lung cancer in occupationally exposed workers [4]. An inhalation Unit
Risk is not available for chromium (III) [4].

Dermal Exposure. Acute dermal LDsg values in rabbits ranged from 30 to 553 mg
Cr/kg depending on the chromium compound [1]. Dermal exposure to chromium has
been found to be fatal in humans, but the exact exposure dose is not known [1]. Dermal
exposure of humans to chromium can cause allergic reactions as well as skin burns,
blisters, and ulcers [1]. Exposure of animals to chromium results in effects similar to
those found in humans.
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COPPER

CAS NUMBER
7440-50-8
COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 8.94 [2]

Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Copper is a naturally-occurring element. The concentration of copper in minimally
disturbed soils varies tremendously. A collection of 1,311 soil samples from across the
conterminous U.S. determined that 85 percent were less than or equal to 30 ppm, with a
geometric mean of 17 ppm, but with a maximum value as high as 700 ppm [3].

FATE AND TRANSPORT

Copper is dispersed throughout the atmosphere primarily as a result of anthropogenic
activities. Environmental fate processes may transform one copper compound to
another; however, copper itself is not degraded. Most of the copper in the atmosphere
occurs in the aerosol form, and long-distance transport may occur. Wet or dry
deposition is expected to be the primary fate process in air.

Several processes determine the fate of copper in aquatic environments: formation of
complexes, especially with humic substances; sorption to hydrous metal oxides, clays,
and organic materials; and bioaccumulation. Organic complexes of copper are more
easily adsorbed on clay and other surfaces than the free form. The aquatic fate of
copper is highly dependent on factors such as pH, oxidation-reduction potential,
concentration of organic matter, and the presence of other metals. In regard to the
latter, it has been demonstrated that coprecipitation of copper with hydrous oxides of
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iron effectively scavenges copper from solution, although in most surface waters,
organic materials prevail over inorganic ions in complexing copper [4].

Generally, copper is considered to be among the more mobile of the heavy metals in
surface environments. Seasonal fluctuations have been observed in surface water
copper concentrations, with higher levels in fall and winter, and lower levels in the
spring and summer. It is not expected to volatilize from water. Since copper is an
essential nutrient, it is strongly accumulated by all plants and animals, but is probably
not biomagnified [4].

The degree of persistence of copper in soil depends on the soil characteristics and the
forms of copper present. For example, in soils of low organic content, soluble copper
compounds may move into groundwater at a significant rate. On the other hand, the
presence of organic complexing agents may restrict movement in soil, and copper may
be immobilized in the form of various inorganic complexes. It is not expected to
volatilize from soil.

HUMAN TOXICITY

General. Copper is an essential trace element; therefore, toxic effects can result if too
much or too little is taken into the body. The Recommended Dietary Allowance
(RDA) for copper is 2 to 3 mg/day (0.03 to 0.04 mg/kg/day) [S]. The major targets of
copper toxicity are the gastrointestinal tract following oral exposure and the lungs
following inhalation exposure [5]. Information regarding the genotoxicity of copper are
equivocal. USEPA has placed copper in weight-of-evidence Group D, indicating that it
is not classifiable as to human carcinogenicity [6].

Oral Exposure. A chronic oral RfD of 1.3 mg/L (0.04 mg/kg/day) is based on a
LOAEL of 5.3 mg/L for gastrointestinal irritation in humans [7]. Approximately 60%
of an oral dose of copper is absorbed through the gastrointestinal tract [S]. Case studies
of human suicides indicate that doses of 6 to 637 mg/kg have been fatal [S]. LDs
values are not available for animals. In humans, doses greater than 0.07 mg/kg have
resulted in gastrointestinal effects including vomiting, diarrhea, nausea, abdominal pain,
and a metallic taste in the mouth [S]. Adverse effects were also noted in the liver
(necrosis) and the kidneys (necrosis, tubular damage) of humans following oral
exposure [5]. Chronic toxic effects due to copper are rarely seen except for individuals
with Wilson’s Disease. Wilson’s Disease is a genetically determined condition in which

the body absorbs and retains abnormally high copper concentrations [5]. It is not
known whether exposure to copper will result in effects on reproduction or
development in humans, but animal studies indicate that copper exposure may increase
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fetal mortality [5]. There is no evidence that copper causes cancer in humans or
animals, therefore, an oral slope factor for cancer is not available [6].

Inhalation Exposure. A chronic inhalation RfC is not available for copper [6]. The
extent of copper absorption following inhalation exposure is not known. Information
regarding the fatal dose of copper following inhalation exposure was not located for
humans or animals. In humans, copper is a respiratory irritant. Short-term inhalation
exposure to copper dust or fumes (0.075-0.12 mg/m3) results in a condition known as
"metal fume fever." This condition is a 24-48 hour illness characterized by chills, fever,
aching muscles, dryness in the mouth and throat, and headache [5]. Respiratory effects
have also been noted in animals [S]. Information is not available regarding potential
effects on reproduction and development in humans or animals following inhalation
exposure. There is no evidence that copper exposure causes cancer in human or
animals, therefore, an inhalation unit risk for cancer is not available [6].

Dermal Exposure. Dermal exposure to copper may result in allergic contact dermatitis
[S]. Other information regarding the toxic effects of dermal exposure to copper are not
available [5].
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CYANIDE

CAS NUMBER
57-12-5
COMMON SYNONYMS

None noted.

ANALYTICAL CLASSIFICATION

Inorganic (wet chemistry).

PHYSICAL AND CHEMICAL DATA
Note: Data is for hydrogen cyanide (HCN).

Water Solubility: miscible [1]

Vapor Pressure: 264.3 mm Hg at )°C[1]

Henry’s Law Constant: 5.1 x 102 atm-m3/mole [1]
Specific Gravity: 0.6884 at 20°C (liquid) [1]
Organic Carbon Partition Coefficient: ND

FATE DATA: HALF-LIVES
Soil: ND

Air: ND

Surface Water: ND
Groundwater: ND

NATURAL SOURCES

Fruits, roots, and leaves of numerous plants [1].

ARTIFICIAL SOURCES

Vermicidal fumigants; insecticides; rodenticides; metal polishes; electroplating
solutions; metallurgical processes [1,2].

FATE AND TRANSPORT

Cyanides may be found in the environment bound with organic and/or inorganic
cations. The fate and transport of cyanide, therefore, is dependent upon the
properties of the cyanide-bound material. Any discussion attempting to encompass
all properties of cyanide-bound materials is beyond the scope of this assessment.



Cyanides may occur in soils as hydrogen cyanide, alkali metal salts, or immobile
metallocyanide complexes. The fate of cyanides in soil will be largely dependent
upon pH conditions of that soil. Volatilization of hydrogen cyanide from surface
soils is expected to be a primary removal mechanism for soils having a pH of 9.2 or
Jess. Though cyanide typically does not sorb strongly to soils (or organic matter
therein), leaching to unprotected groundwaters is not expected to be significant due
to the probability of cyanide fixation by trace metals found in soils, or
transformation of cyanide via microbial action. However, if the initial cyanide
loading proves toxic to soil-based microorganisms, leaching to groundwater may be
expected. In water, cyanide occurs most commonly in the form of hydrogen cyanide.
Hydrogen cyanide is removed from water primarily by volatilization. The rate of
volatilization is also pH-dependent, with more rapid volatilization occurring at
lower pH values [1].

Although simple metal cyanides and hydrogen cyanide are not expected to
bioconcentrate in aquatic organisms, concentrations of simple metal cyanides have
been detected in the tissues of fish exposed to waters containing silver and copper
metal complexes. There is, as well, no evidence of biomagnification through trophic
levels. Adsorption to suspended solids and sediments in waters will occur, but is
expected to be a minor pathway in comparison to volatilization and biodegradation.
(1]

Atmospheric concentrations of cyanide will exist almost exclusively as hydrogen
cyanide, though small amounts of metal cyanides may exist associated with
particulate matter. Given the relatively slow degradation rate of hydrogen cyanide
in the atmosphere, this material has the potential to be transported for long
distances. The most important removal mechanism for hydrogen cyanide in the
atmosphere is via reaction with photochemically-produced hydroxyl radicals.
Removal of hydrogen cyanide via either dry or wet deposition is expected to be a
negligible mechanism. Metal cyanides (as particulates) will, however, be subject to
deposition via gravitational settling and/or rainfall washout. [1]

HUMAN TOXICITY

General. Cyanide is highly toxic to humans following all routes of exposure.
Cyanide acts by inhibiting enzymes that are needed to use oxygen efficiently,
resulting in respiratory arrest. The major targets of cyanide toxicity are the central
nervous system, the lungs and the heart [1]. Cyanide is not mutagenic and has been
placed in weight-of-evidence cancer Group D, indicating that it is not classifiable as
to human carcinogenicity [3].
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Oral Exposure. A chronic oral RfD of 0.02 mg/kg/day is based on the NOAEL of
10.8 mg/kg/day for weight loss, thyroid effects and nervous system effects in a
chronic study in rats [3]. Cyanide is readily absorbed following oral exposure.
Acute oral LDsq values ranged from 2.7 to 11 mg/kg in rats, 2.34 to 2.70 mg/kg in
rabbits and 4.3 mg/kg in mice [1,2]. In humans, an average fatal dose of 1.52 mg/kg
has been calculated based on case reports of intentional or accidental poisonings.
The lowest reported fatal dose in humans was 0.56 mg/kg [1]. Acute oral poisoning
results in effects on the gastrointestinal system (vomiting), the heart (atrial
fibrillation, shallow pulse, inaudible heart sounds), kidneys (increased protein
output) and nervous system (tremors, stupor, coma). These effects have occurred at
doses above 15 mg/kg [1]. Similar effects have been found in animals. Information
regarding potential effects of cyanide on reproduction and development in humans
are not available, but studies in animals indicate that effects on development may
result following oral exposure [1]. Cyanide is not known to cause cancer in humans
or animals following any route of exposure, therefore, an oral slope factor is not
available [3].

Inhalation Exposure. A chronic inhalation RfC is not available for cyanide [3]).
Cyanide is readily absorbed following inhalation exposure. Acute inhalation LCs
values vary according to duration of exposure: in rats, values ranged from 3,417
ppm (10 seconds) to 142 ppm (60 minutes), and in rabbits, values ranged from 2,200
ppm (45 seconds) to 208 ppm (35 minutes) [1]. In humans, an average fatal
concentration is estimated to be 546 ppm for a 10-minute exposure. Exposure to
110 to 135 ppm for greater than an hour can be life-threatening, while exposure to
18-36 ppm for the same time period may not cause any effects [1]. Acute exposures
to approximately 6 ppm and above may result in effects on the respiratory system
(dyspnea, nasal irritation), cardiovascular”system (chest pain, heart palpitations),
gastrointestinal system (abdominal pain, nausea, vomiting), and nervous system

(lightheadedness, breathlessness, numbness, headaches, and, at higher
concentrations, coma). Chronic inhalation exposure of workers to comparable
concentrations results in effects similar to those reported following acute exposure.
Information regarding the potential effects of cyanide on reproduction and
development are not available in humans or animals [1]. Cyanide is not known to
cause cancer in humans or animals following any route of exposure, therefore, an
inhalation unit risk is not available [3].

Dermal Exposure. The average fatal dose of cyanide in humans following dermal
exposure was estimated to be 100 mg/kg [1]. Acute dermal LDsj values in rabbits
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ranged from 1.0 to 8.93 mg/kg [1]. Toxic effects observed following dermal
exposure are similar to those following other routes of exposure [1].

ECOLOGICAL TOXICITY

General. Cyanide is a highly lethal, but short-lived noncumulative poison. No
evidence was found of either cyanide bioaccumulation or biomagnification (Snyder
and Snyder, 1984). Hydrogen cyanide is the most common and the most toxic of the
cyanides. The environmental chemistry of cyanide is complex, with cyanide gas
(HCN) and ionic cyanide (CN") representing the toxic chemical forms.

Vegetation. Cyanide seldom remains biologically available in soils because it is
either complexed by trace metals, metabolized by various microorganisms, or lost
through volatilization. In plants, elevated cyanide concentrations inhibit respiration
(Eisler, 1991). Some plant species, such as arrowgrass (Triglochin sp.) wind wild
cherry (Prunus), are natural producers of cyanocompounds and will have inherent
high concentrations of these compounds in their tissues.

Aquatic. Cyanide in aquatic systems exists as simple hydrocyanic acid; as water-
soluble alkali metal salts, such as potassium cyanide and sodium cyanide; and as
metallocyanide complexes of variable stability (Snyder and Snyder, 1984). Cyanide
toxicity increases with decreasing pH and dissolved oxygen. Cyanide concentrations
in the range from 50 to 100 pg/L have proven to eventually fatal to many sensitive
fishes and levels above 200 pg/L probably are rapidly fatal to most fish species
(USEPA, 1976).

The 96-hour LCyq of cyanide for bluegill was 56.0 to 227.0 pg/L and the maximum
toxicant concentration was 9.3 to 19.8 pg/L (Eisler, 1991). The 96-hour LCsq of
cyanide for juvenile and adult fathead minnows was 117.0 to 157.0 pg/L and 121.0
to 129.0 pg/L, respectively (Engineering-Science, Inc., 1991). During chronic
exposure, cyanide inhibited spawning in bluegill at 5.0 ug/L and reduced growth
rate in fathead minnows at 35.0 pg/L (Eisler, 1991). The federal chronic freshwater
quality criterion for cyanide is 5.2 ug/L (USEPA, 1991). The Ohio aquatic life
habitat and water supply standard for cyanide is 12.0 pg/L for warmwater and
modified warmwater habitats (OEPA, 1991).

Wildlife.  Cyanide is acutely toxic to birds and mammals in very small
concentrations. Cyanide biomagnification in the food chain has not been reported,
possibly due to rapid detoxification of sublethal doses by most species, and death at
higher doses (Eisler, 1991). In mallards, a single oral dose of cyanide of 0.53 mg/kg
body weight produced no deaths, but an LCs result was produced at 1.43 mg/kg



body weight (Eisler, 1991). In rabbits, a single oral dose of 10.0 to 15.0 mg/kg body
wight produced a 100 percent kill in 14 to 30 minutes (Eisler, 1991).
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LEAD

CAS NUMBER
7439-92-1

COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: insignificant at 25°C [1]
Henry’s Law Constant: Not applicable [1]
Specific Gravity: 11.34 at 20/4°C [2]

Organic Carbon Partition Coefficient: ND [1]

FATE DATA: HALF-LIVES
Note: Data for tetraethyl lead; CAS No. 78-00-2

Soil: 1 to 4 weeks [3]

Air: 2.3 to 9.0 hours [3]

Surface Water: 2.3 to 9.0 hours [3]
Groundwater: 2 to 8 weeks [3]

BACKGROUND CONCENTRATIONS

Lead is a naturally-occurring element which is dispersed throughout the environment
primarily as a result of anthropogenic activities [1]. The concentration of lead in mini-
mally disturbed soils varies tremendously. A collection of 1,300 soil samples from
across the conterminous U.S. determined that 80 percent were less than or equal to 30
ppm, with a geometric mean of 16 ppm, but with a maximum value as high as 700 ppm
[4]. Concentrations along roadways and adjacent to houses with exterior lead-based
paints may be as high as 10,000 ppm [1].

FATE AND TRANSPORT

Lead is extremely persistent in both water and soil. Environmental fate processes may
transform one lead compound to another; however, lead itself is not degraded. It is
largely associated with suspended solids and sediments in aquatic systems, and it occurs
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in relatively immobile forms in soil. Lead which has been released to soils may become
airborne as a result of fugitive dust generation. Tetraethyl lead may occur in the vapor

phase [1].
HUMAN TOXICITY

General. The general human population is exposed to lead primarily via the oral route
of exposure, with some contribution from the inhalation route. However, in some
subpopulations, the predominant route of exposure is via inhalation. The effects of
lead are the same regardless of whether it enters the body through breathing or inges-
tion. The major health threat from lead arises from the damage it causes to the brain,
especially in fetuses, infants, and young children. Young and developing humans are
highly sensitive to its effects. Also, young children are prone to ingest more lead as a
result of normal mouthing behavior. Decreased IQ and reduced growth may result
from childhood exposure. Fetal exposure may result in preterm birth, reduced birth
weight, and decreased IQ [1]. The Federal Centers for Disease Control recently
lowered the threshold at which children are considered to have lead poisoning from 25
to 10 micrograms of lead per deciliter of blood [6]. Some of the health effects of lead,
particularly changes in the levels of certain blood enzymes and in aspects of children’s
neurobehavioral development, may occur at blood levels so low as to be essentially
without a threshold [7].

Lead exposure may increase blood pressure in middle-aged men. High-level exposure
can severely damage the brain and kidneys in adults or children. In addition, high doses
of lead will cause abortion and damage the male reproductive system [1]. The USEPA
currently does not provide any toxicity values for lead [7,8]. The USEPA has placed
lead in weight-of-evidence Group B2, indicating that it is a probable human carcinogen
[7].

Oral Exposure. Oral absorption of lead appears to be low in humans. The absorption
of lead into the body is highly dependent on its state of complexation. In general,
soluble lead compounds tend to be more readily absorbed into the body than insoluble
compounds, and are therefore more toxic. Certain organic lead compounds are also
readily absorbed. Gastrointestinal absorption is highly dependent on the form of lead
and the amount of food present. For example, in one experiment 3 percent of lead
chloride was absorbed when provided with a meal, but 60 percent was absorbed when
animals were fasted. Lead absorption is higher in children than in adults. Oral LDs
values were not available. LDy  values for various inorganic lead compounds report-
edly ranged from 191 mg lead/kg in the dog to 20,500 mg lead/kg in the guinea pig. An
LDy g 1s the lowest dose causing death. The reported adverse effects of lead in labora- -

- . . .4\
tory animals following oral exposure include severe central nervous system damage,
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elevated blood pressure, impaired heme synthesis, liver damage, kidney damage, feto-
toxicity, and damage to the reproductive organs in both males and females. Renal
tumors have been observed in laboratory animals following oral administration of lead
acetate [1].

Inhalation Exposure. Once deposited in the lower respiratory tract, lead is almost
completely absorbed, and all chemical forms of lead also appear to be absorbed.
Limited experimental evidence suggests that inhaled tetraethyl lead is rapidly absorbed
by rats [1]. No other useful information was located regarding specific adverse health
effects resulting from inhalation exposure to lead.

Dermal Exposure. Compounds such as lead acetate are poorly absorbed through skin,
while tetraethyl lead appears to be rapidly absorbed [1]. No other useful information
was located regarding specific adverse health effects resulting from dermal exposure to
lead.

ECOLOGICAL TOXICITY

General. Lead is generally considered a highly toxic contaminant because it is not an
essential nutrient to either plants or animals. Lead can be bioaccummulated, but it
does not biomagnify in aquatic or terrestrial food chains. The tendency for lead to form
complexes with naturally occurring organic material (e.g., humic and fulvic acids)
increases its adsorption affinity for clays and other mineral surfaces, and decreases its
bioavailability, except under acidic soil or water conditions. Benthic microbes can
methylate lead to form tetramethyl lead, which is volatile and more toxic than inorganic
lead [9].

Vegetation. Lead toxicity in plants under natural conditions is uncommon even though
field and laboratory studies have demonstrated lead’s toxicity. Most of the lead in soils
is insoluble and largely unavailable for plant uptake. Symptoms of lead toxicity are
found only in plants grown on acid soils {10]. The amount of bioavailable lead taken up
by plants decreases as soil pH, cation exchange capacity, and available phosphorus
increase. Lead inhibits plant growth and reduces photosynthesis, mitosis, and water
absorption. When taken up by plants, lead is rarely translocated because it becomes
chelated in the roots [10]. Lead levels of approximately 500 mg/kg in soil reduced
pollen germination by greater than 90 percent in two weed species. Normal germina-
tion rates were observed at soil levels of 46 mg/kg, but other adverse effects were
observed at lead levels of 12 to 312 mg/kg [9].

Aquatic Life. The toxicity of lead in water is dependent on pH, organic materials, water
hardness, and the presence of other metals {11]. Organolead compounds are more toxic
than inorganic lead compounds to aquatic organisms [12]. Lead toxicity decreases with
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increasing water hardness [9]. Lead is more mobile in acidic waters than in higher pH
waters. In alkaline and circumneutral waters, removal of lead by sorption and precipi-
tation may occur relatively quickly [11]. The solubility of lead ranges from 500 g/L in
soft water to 3 g/L in hard water [12]. In aquatic systems, most lead is found in bottom
sediments. The toxicity of lead to fish varies from 0.1 to 542 mg/L. Generally, the
medium tolerance limit for fathead minnows in hard water (360 mg/L CaCO3) is 482
mg/L [13]. The federal chronic freshwater quality criterion for lead is 18.6 g/L based
on a water hardness of 400 mg/L CaCO5 [14].

Wildlife. Lead bioaccumulates in animal tissues, but does not biomagnify in the food
chain [11]. Evidence of lead poisoning in mammals and other wildlife have been
reported from sites heavily contaminated by lead smelter emissions and other types of
atmospheric fallout. Neurological effects in mallard ducks were observed within 24
hours of dosing them with lead shot for a total intake of 423.8 mg/kg body weight.
Assuming a mallard weighs approximately 1.2 kg and consumes food equivalent to 10
percent of its body weight each day, dosage of 423.8 mg/kg body weight is equivalent to
an approximate lead concentration in the food of 4,600 mg/kg [9]. It was found that
1,000 ppm dietary lead reduced egg production and caused soft-shelled eggs and 500
ppm inhibited growth and produced anemia [9].
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MERCURY

CAS NUMBER
7439-97-6

COMMON SYNONYMS
Hydragyrum; quicksilver
ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: 0.56 mg/L [1]

Vapor Pressure: 2 x 103 mm Hg at 25°C [2]
Henry’s Law Constant: ND

Specific Gravity: 13.534 at 25/4°C [2]
Organic Carbon Partition Coefficient: ND

BACKGROUND CONCENTRATIONS

Mercury is a naturally-occurring element. Elemental mercury is a silver-white, heavy,
mobile, liquid metal exhibiting slight volatility at room temperature [2]. Concentrations
of mercury at sampling points across the contiguous United States exhibit a limited, but
varied range. A total of 1,267 soils samples were gathered by the United States
Geological Survey for mercury concentration analysis [3]. Of this total, 1,263 samples
exhibited some concentration of mercury across a range of <0.01 ppm to a maximum of
4.6 ppm. Fourteen percent of the total samples showed a mercury concentration of
from less than 0.002 ppm up to 0.01 ppm; 16 percent showed concentrations between
0.002 ppm and 0.032 ppm, 33 percent between 0.032 and 0.051, 24 percent between
0.051 and 0.13, and 13 percent showed concentrations of mercury from 0.13 ppm up to a
maximum value of 4.6 ppm; the geometric mean concentration of mercury was
0.058 ppm.

FATE AND TRANSPORT

Mercury may exist as one of three forms: elemental mercury, inorganic mercury, and
organic mercury. Elemental mercury will combine with sulfur at ordinary temperatures,
and react with nitric acid and/or ammonia solutions in air (to form Hg,NOH); it does
not react with hydrochloric acid, sulfuric acid (when cold), or alkalies. Mercurous salt
will be slowly degraded by sunlight [2]. Inorganic mercury compounds generally
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dissociate into the mercuric form (Hg2+) rather than the mercurous form (Hg+).
Organic mercury compounds are generally divided into two broad classes: alkyl
mercury (e.g., monomethyl mercury) and phenyl mercury (e.g., phenylmercury acetate).
Organic mercury compounds are more easily absorbed than elemental and/or inorganic
forms, but will readily undergo biodegradation with the ultimate release of inorganic
mercury. Organomercury compounds, especially alkyl mercury compounds, are viewed
as posing the greatest toxicological danger [4]. Given their high specific gravity /density
values, elemental and inorganic mercury compounds are generally susceptible to
gravitational deposition in sediments of aqueous environments. Given the relative
values of water solubility and vapor pressure, mercury should be expected to be a fairly
mobile material. Mercury entering surface waters can be microbially converted to
methylmercuric ion given favorable conditions. Methylmercury accumulates in
carnivorous fish to levels 10,000 times those concentrations found in the ambient
water [1].

HUMAN TOXICITY

General. Long-term exposure to either organic or inorganic mercury can permanently
damage the brain, kidneys, and developing fetuses. Short-term exposure can also have
adverse health effects, but full recovery is more likely. Methylmercury is a potent
neurotoxin [1]. The USEPA has placed inorganic mercury in weight-of-evidence
Group D, indicating that it is not classifiable as to human carcinogenicity [5].

Oral Exposure. The chronic RfD of 0.0003 mg/kg/day is based on kidney effects
observed following oral administration in the rat [6]. Oral absorption of metallic
mercury by humans has been estimated to be approximately 0.10%. Organic forms of
mercury are readily absorbed by humans and animals via the oral route. For example,
in one study approximately 95% of methylmercuric nitrate was absorbed. The oral
LDs, for HgCl, ranged from 35 to 105 mg/kg in rats. The lethal dose of HgCl, in adult
humans has been estimated to range from 10 to 42 mg/kg. Signs of acute mercury
toxicity in humans and animals include gastrointestinal lesions and renal involvement.
Death is usually caused by shock, cardiovascular collapse, acute renal failure, and
severe gastrointestinal damage. A number of human deaths have resulted from organic
mercury ingestion; the lethal dose is estimated to range between 10 and 60 mg/kg.
A neurological syndrome in humans following the consumption of methylmercury-
contaminated fish has been characterized by many symptoms including tingling in the

extremities, incoordination, weakness, slurred speech, irritability, memory loss,
depression, insomnia, and impaired vision, hearing, taste, and smell. Pregnant women
who have ingested organic mercury have given birth to infants with severe brain
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damage. The evidence that the brain damage was caused by organic mercury is very
strong [1].

Inhalation Exposure. The RfC of 0.0003 mg/m3 is based on a NOAEL of 0.009 mg/m3
determined for humans exposed by inhalation [6]. Metallic mercury diffuses rapidly
across lung membranes into the blood. Studies have shown that about 74 to 80% of
inhaled elemental mercury vapor is retained in human tissues. Exposure to a metallic
mercury vapor concentration of 28.8 mg/ms for 1 to 30 hours reportedly caused death in
rabbits. In humans, death reportedly occurred following exposure to about 1.1 mg/ms3
diethylmercury vapor for 4 to S months. Symptoms of exposure to metallic mercury
vapor in humans include chest pains, dyspnea, cough, hemoptysis, impairment of
pulmonary function, tremors, insomnia, decreased motor function, headaches,
decreased libido, and irritability. Some kidney damage in humans may occur at vapor
concentrations of elemental mercury of 0.1 mg/m3. Inorganic mercury vapor has been
reported to cause menstrual disturbances and spontaneous abortions in women, and
congenital malformations and resorptions in the offspring of exposed female rats [1].

Dermal Exposure. Both inorganic and organic forms of mercury are absorbed by the
skin, although the extent of absorption was not reported. Children exposed dermally to
inorganic mercury salts exhibited the following symptoms: tremor of face or
extremities, sudden jerky movements, a lack of muscle tone, impaired reflexes, seizures,
light sensitivity, deafness, insomnia, and irritability. Symptoms in an adult human
exposed dermally to metallic mercury were reported to include headache, tinnitus, and
vertigo [1].
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NICKEL

CAS NUMBER
7440-02-0

COMMON SYNONYMS

None.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 8.90 [2]

Organic Carbon Partition Coefficient: NA [1]

BACKGROUND CONCENTRATIONS

Nickel is a naturally-occurring element. The concentration of nickel in minimally
disturbed soils varies tremendously. A collection of 1,318 soil samples from across the
conterminous U.S. determined that 81 percent were less than or equal to 20 ppm, with a
geometric mean of 13 ppm, but with a maximum value as high as 700 ppm [3]. Levels
as high as 24,000 ppm have been found in soils near metal refineries [1].

FATE AND TRANSPORT

Nickel is dispersed throughout the atmosphere primarily as a result of anthropogenic
activities. The primary source of nickel in the atmosphere is from the burning of fuel
oil. Most of the nickel in the atmosphere occurs in the aerosol form, and is believed to
be nickel sulfate. The average residence time for nickel in the atmosphere is 7 days,
during which time long-distance transport may occur. Wet or dry deposition is expected
to be the primary fate process in air [1}.

Nickel is extremely persistent in water. Any nickel found in surface water or
groundwater at moderate to high concentrations is probably of anthropogenic origin. In
pristine environments, nickel tends to precipitate or be sorbed, leading to decreases in
mobility and bioavailability. In polluted waters containing more organic matter, organic
materials will keep nickel solubilized by complexation. In water under anaerobic
conditions, and in the presence of sulfides, nickel will precipitate out as nickel sulfide.
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Nickel is not believed to volatilize from water, or undergo biotransformation by
microorganisms in water. Nickel is bioaccumulated by some aquatic plants, but not
fish [1].

The average residence time of nickel in soil is estimated to be 2,400 to 3,500 years.
Although it is extremely persistent in soil, it can leach to groundwater. Organic
complexing agents appear to restrict movement in soil. Nickel may be immobilized in
soil as various inorganic complexes. It is not expected to volatilize from soil. It is
reasonably mobile in low pH and cation exchange capacity mineral soils, but less
mobile in basic mineral soils and soils with high organic content. Acid rain can
facilitate leaching. Some terrestrial plants accumulate nickel [1].

HUMAN TOXICITY

General. The primary targets of nickel toxicity are the respiratory, gastrointestinal and
immunological systems [1]. Studies in animals suggest that low levels of nickel may be
necessary to maintain good health, but this has not been shown in humans [1]. Nickel is
considered to be genotoxic. Metallic nickel has not been placed in a weight-of-evidence
cancer group by the USEPA, but both nickel refinery dust and nickel subsulfide have
been placed in Group A, indicating that they are human carcinogens [1].

Oral Exposure. A chronic oral RfD of 0.02 mg/kg/day is based on a NOAEL of
5 mg/kg/day for decreased body and organ weights in a chronic oral study in rats [4].
Nickel is poorly absorbed following oral exposure [1]. Acute oral LDsqy values in
rodents ranged from 66 to 136 mg Ni/kg [1]. A fatal oral dose in humans of
approximately 570 mg Ni/kg has been reported [1]. Information regarding the effects
of nickel in humans following oral exposure are limited. Gastrointestinal distress and
effects on the blood were noted in workers who drank nickel-contaminated water from
a drinking fountain (approximately 7 mg Ni/kg) [1]. Animal studies indicate that oral
exposure to nickel (> 0.7 mg Ni/kg/day) can result in adverse effects on the blood,
lungs, kidneys, and sperm, and decreases in body and organ weights [1]. There is no
evidence that oral exposure to nickel causes developmental effects in humans, but
animal studies suggest that nickel may be fetotoxic [1]. Oral exposure to metallic nickel
has not been reported to cause cancer in humans or animals, therefore, an oral slope

factor is not available [4].

Inhalation Exposure. An inhalation RfC for nickel is currently under review by the
USEPA [4]. Approximately 35% of inhaled nickel is absorbed into the blood [1].
Acute inhalation exposure to nickel has not been reported to be fatal in humans, and
acute LCs, values in animals are not available [1]. The respiratory system is the target
of nickel toxicity in people employed in nickel refineries or in nickel processing plants.
Respiratory effects reported in occupationally exposed workers include chronic
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bronchitis, emphysema, and reduced lung capacity. Of greater concern, however, is the
production of cancer of the lung and nasal cavity. Recent studies indicate that cancer
usually occurred when the workers were exposed to > 1 mg Ni/m3 of soluble nickel
compounds (such as nickel sulfate or nickel chloride) or to > 10 mg Ni/m3 of insoluble
nickel compounds (such as nickel oxide) [1]. An inhalation Unit Risk for cancer is not
available for the soluble salts of nickel, but is available for nickel subsulfide and nickel
refinery dust [4]. Inhaled nickel has not been associated with developmental or
reproductive effects in humans, but testicular effects have been found in animal
studies [1].

Dermal Exposure. Dermal exposure to nickel has not been reported to be fatal in
humans or animals [1]. The most prevalent effect of nickel to the general population is
the production of skin allergies that result in dermatitis [1]. These allergies can be
elicited in sensitive individuals following exposure to nickel via any route [1].
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SELENIUM

CAS NUMBER
7782-49-2

COMMON SYNONYMS

Vandex; CI77805; selenium base; selenium dust; colloidal selenium; selenium
homopolymer [1].

ANALYTICAL CLASSIFICATION
Metal.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 4.81 at 20°C [2]

Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Selenium is a naturally-occurring element. The concentration of selenium in minimally
disturbed soils varies tremendously. A collection of 1,267 soil samples from across the
conterminous U.S. determined that 80 percent were less than or equal to 0.5 ppm, with
a geometric mean of 0.26 ppm, but with a maximum of 5 ppm [3].

FATE AND TRANSPORT

The behavior of selenium in the environment is dependent upon its oxidation state, and
the behavior of the chemical compounds formed as a result of the differing oxidation
states. In addition, the oxidation state of selenium in the environment is dependent
upon a number of environmental factors, including pH, Eh, and biological activity, etc.
For releases of selenium to soils, pH and Eh will be the primary determining factors for
its fate and transport. Elemental and/or inorganic selenium may undergo microbial
methylation (to dimethyl selenide and dimethyl diselenide), ultimately being volatilized
to the atmosphere. Temperature, however, will moderate the methylation of selenium;
reductions in temperature from 20°C to 4°C resulted in a methylation rate reduction of
90 percent. Acidic soil conditions favor the predominance of selenides. Selenides are
insoluble and are expected to be immobile in the soils. Neutral to alkaline soil
conditions favor the predominance of selenates. Selenates are expected to be very

SELENIUM
1of4



mobile in soils, given their high solubility and low sorption potential, and represent a
potential for leaching to unprotected groundwaters. For water-soluble selenium
compounds (i.e., selenates), terrestrial plant uptake represents a removal/transport
mechanism of concern, but will be influenced by a variety of environmental factors (e.g.,
pH, soil type, reduction oxidation (redox) potentials, etc.) [1].

Selenium released to surface waters is expected to be found in the form of salts of
selenic and selenious acids. Salts of selenic acid (such as sodium selenate) are generally
found in aerobic, alkaline waters, and are expected to be highly mobile in the aquatic
environment. Salts of selenious acid (selenite salts) are found in neutral to acidic
waters, and show less environmental mobility than do selenate salts. Under acidic
conditions, however, selenite is readily reduced to elemental selenium; selenate, as well,
is converted to elemental selenium, but more slowly. Elemental selenium will be stable
over a wide range of pH and redox conditions. Aquatic organisms, however, will
convert selenium to selenoamino acids and, subsequently, methylated selenium
compounds. Neither metabolic product is expected to exist long in the aquatic
environment, with the methylated forms volatilizing rapidly to the atmosphere.
Selenium in the aquatic environment has been demonstrated to bioaccumulate
(loggaf = 3.60), bioconcentrate (loggcr = 3.27), and, potentially, biomagnify in
aquatic organisms [1].

Atmospheric concentrations of selenium are generally found as inorganic compounds
such as selenium dioxide and hydrogen selenide, and organic compounds such as
dimethyl selenide and dimethyl diselenide. Dry and/or wet deposition of selenium
compounds is expected to account for some removal of these materials from the
atmosphere [1].

HUMAN TOXICITY

General. Selenium is considered an essential element. Toxic effects may occur,
however, when too much selenium is taken into the body. The major target of selenium
toxicity is the lungs, with the heart, liver, and kidneys also being affected. Selenium is
considered to be genotoxic [1]. The USEPA placed selenium in weight-of-evidence
Group D, indicating that it is not classifiable as to human carcinogenicity [4].

Oral Exposure. A chronic oral RfD of 0.005 mg/kg/day is based on a NOAEL of 0.015
mg/kg/day for clinical selenosis in a human epidemiology study [4]. Selenium is readily
absorbed following oral exposure. Acute oral LDs values of 4.8 - 7 mg/ kg in rats, 3.2 -
3.5 mg/kg in mice, 2.3 mg/kg in guinea pigs and 1.0 mg/kg in rabbits have been
reported for selenium [1]. In humans, selenium exposure has resulted in death, but the
fatal dose is not known. Following accidental ingestion of selenium, effects on the lungs
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(pulmonary edema, breathing difficulties), upset stomachs and muscular weakness have
been noted. The dose resulting in these effects is not known. Symptoms reported in
people who ingested selenium over a long period of time include loss of hair, loss of and
poorly formed nails, problems with walking, reduced reflexes and some paralysis.
These effects occurred at doses greater than or equal to 0.053 mg/kg/day [1]. Selenium
has not been found to cause developmental effects in humans or mammals, but birth
defects have been found in birds [1]. Most epidemiological studies indicate that
selenium is not carcinogenic to humans. In fact, some animal studies suggest that oral
selenium may inhibit cancer. An oral slope factor for cancer is not available for
selenium [4].

Inhalation Exposure. A chronic inhalation RfC is not available for selenium [4].
Selenium is readily absorbed following inhalation exposure. Acute inhalation LCs
values in guinea pigs ranged from 1-12.7 mg/m3 for 2 to 8 hours [1]. Inhaled selenium
has not been reported to be fatal in humans. In both humans and animals, the
respiratory system is the primary target of inhaled selenium because selenium is an
irritant when it comes in contact with water.  Short-term exposure to high
concentrations of selenium (exact levels not known) results in pulmonary edema,
bronchial spasms, symptoms of asphyxiation, and persistent bronchitis [1]. Neurological
effects (headaches, dizziness, malaise) have also been noted following short-term
inhalation of selenium. Occupational exposure to low concentrations (0.007-0.05
mg/m3) has resulted in slight tracheobronchitis [1]. Information regarding the potential
effects of inhaled selenium on reproduction and development are not available.
Inhaled selenium has not been reported to cause cancer in humans or animals,
therefore, an inhalation Unit Risk is not available [4].

Dermal Exposure. Contact dermatitis and skin rashes have been reported following
both acute and chronic exposure to selenium [1]. This is due to the irritative properties
of selenium. Other information regarding the toxicity of selenium following dermal
exposure are not available.
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SILVER

CAS NUMBER
7440-22-4

COMMON SYNONYMS

Argentum; Argentum crede; CI77820; shell silver; silver atom; silver colloidal; silflake;
silber [1].

ANALYTICAL CLASSIFICATION
Metal.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 10.49 at 15/4°C [2]
Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Silver is a naturally-occurring element whose average abundance is 0.1 ppm in the
earth’s crust and 0.3 ppm in soil [1].

FATE AND TRANSPORT

Silver is a white metal with a face-centered cubic structure. With the exception of gold,
no other metal is more malleable or ductile. Silver is not appreciably attacked by
water, atmospheric oxygen, or most acids (with the exception of dilute nitric acid and
hot concentrated sulfuric acid). It is insoluble in water, but solubilizes in fused alkali
hydroxides (in the presence of air), in alkali cyanides (in the presence of air), and in
fused alkali peroxides. Additionally, most salts of silver are photosensitive [2].

Silver released to soils under oxidizing conditions will be found primarily in compounds
with bromide, chloride, and/or iodide; silver released to soils under reducing
conditions will be primarily in the form of free silver metal and/or silver sulfide. The
fate and transport, then, of silver released to soils is a function of the form of silver-
containing material/compound released (i.e., elemental silver versus silver nitrate). In
addition, the mobility of silver through soils is influenced by: the drainage rate of the
soil (silver is readily removed from well-draining soils); the reduction-oxidation (redox)
potential and pH of the soil, which affects the ability of manganese and iron (among
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others) to immobilize silver; and organic matter, which tends to form complexes with
silver. Plants account for another mechanism of silver removal from soils since plants
will take silver from soils into the root system. Biodegradation and/or
biotransformation of silver is expected to be very restricted since silver proves toxic to
most microorganisms [1].

Silver released to waters will be found primarily as sulfates, bicarbonates, sulfate salts,
chlorides, and particulate-associated matter. Sorption appears to be the primary
process affecting partitioning of silver through sediment layers in waters, with silver
being sorbed readily by compounds such as manganese dioxide. The redox potential
and pH of waters will affect the ability of silver to sorb to organic matter therein.
Bioconcentration of silver in aquatic organisms represents another fate/transport
process of significant concern, given the bioconcentration factor (loggcf = 4.82) for
silver. In addition, silver is slowly bioaccumulated by aquatic organisms
(loggap = 1.41). Biomagnification through the trophic levels is expected to be
minimal, however. As with silver released to soils, silver released to waters is not
expected to undergo significant biodegradation/biotransformation given its inherent
toxicity [1].

Atmospheric concentrations of silver will primarily be found as particulate-associated
matter and/or fine particles of metallic silver. The major forms of atmospheric silver
include: metallic silver, silver sulfide, silver sulfate, silver carbonate, and silver halides.
Silver found in any of these forms may be subject to long-range transport, and will
eventually be removed from the atmosphere via dry or wet deposition; up to 50 percent
of silver released to the atmosphere from industrial operations has been demonstrated
to travel up to 100 km prior to deposition [1].

HUMAN TOXICITY

General. The major targets of silver toxicity are the respiratory system following
inhalation exposure and the skin following inhalation, oral, and dermal exposure [1].
Data suggest that silver is a mutagen. The USEPA has placed silver in weight-of-
evidence Group D, indicating that it is not classifiable as to human carcinogenicity [3].

Oral Exposure. A chronic oral RfD of 0.005 mg/kg/day is based on a LOAEL of 0.014
mg/kg/day for argyria in a long-term study in humans [3]. Approximately 20 percent of
an oral dose of silver is absorbed through the gastrointestinal tract [1]. Ingested silver
has not been reported to be fatal to humans, and LDs, values are not available for
animals. Short- and long-term ingestion of silver results in argyria (grey or blue-grey

discoloration of the skin) in humans. The dose associated with argyria is not known.
Argyria is considered to be more of a cosmetic problem rather than a health problem.
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Information is not available regarding the potential effects of silver on reproduction or
development in humans. There is no evidence that silver causes cancer in humans or
animals and, therefore, an oral slope factor is not available [3].

Inhalation Exposure. A chronic inhalation RfC is not available for silver [3]. Silver is
absorbed through the respiratory tract, but the extent of absorption is not known.
Inhaled silver has not been reported to be fatal to humans, and LCs; values are not
available for animals. Occupational exposure to 0.039 to 0.378 mg/ms3 has resulted in
effects on the respiratory system (sneezing, stuffiness, runny nose, sore throat, cough,
wheezing, chest tightness) and on the gastrointestinal system (abdominal pain) [1].
Occupational exposure also results in argyria. Information is not available regarding
the potential effects of silver on reproduction or development in humans. There is no
evidence that silver causes cancer in humans or animals, and therefore, an inhalation
Unit Risk is not available [3].

Dermal Exposure. Silver has not been reported to be fatal in humans or animals
following dermal exposure. Argyria and mild allergic responses are the only known
effects of dermal exposure to silver [1]. The doses that elicit these effects are not
known.

REFERENCES

1. ATSDR, 1990. Toxicological Profile for Silver. Draft. Agency for Toxic
Substances and Disease Registry. USPHS/USEPA. December 1990.

2. Merck, 1989. The Merck Index, Eleventh Edition. Merck & Company, Inc.
Rahway, NJ.

3. USEPA, 1993. Integrated Risk Information System (IRIS). On-line data base.
October 5, 1993.

SILVER
3of3



ZINC

CAS NUMBER
7440-66-6

COMMON SYNONYMS

None noted.

ANALYTICAL CLASSIFICATION

Inorganic.

PHYSICAL AND CHEMICAL DATA

Water Solubility: Insoluble [1]

Vapor Pressure: Insignificant at 25°C [1]
Henry’s Law Constant: Not Applicable
Specific Gravity: 7.14 at 25/4°C [2]
Organic Carbon Partition Coefficient: NA

BACKGROUND CONCENTRATIONS

Zinc is a naturally occurring element essential to many life forms [1]. It is widespread
in nature and may be found in many known compounds. The estimated occurrence of
zinc in the earth’s crust is 0.02 percent by weight [2]. The concentration of zinc in
minimally disturbed soils varies tremendously. A collection of 1,248 soils samples from
across the conterminous U.S. determined that 87 percent were less than or equal to 74
ppm, with a geometric mean of 48 ppm, but with a maximum as high as 3,500 ppm [3].

FATE AND TRANSPORT

Elemental zinc is a bluish-white, lustrous metal having a distorted hexagonal close-
packed structure [2]. It is stable in dry air, but upon exposure to moist air will form a
white coating composed of basic carbonate. Zinc loses electrons (oxidizes) in aqueous
environments [2]. In the environment, zinc is found primarily in the 2+ oxidation state.
Elemental zinc is insoluble; most zinc compounds show negligible solubility as well,
with the exception of elements (other than fluoride) from Group VIla of the Periodic
Table compounded with zinc (i.e., Zn Cl,, Znl,) showing a general 4:1 compound to
water solubility level. In polluted waters, zinc often complexes with a variety of organic
and inorganic ligands. Therefore, the overall mobility of zinc in an aqueous
environment, or through moist-to-wet soils, may be accelerated by
compounding/complexing reactions [1].
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Zinc has a tendency to adsorb to soils and sediment/suspended solids in waters.
Adsorption to sediments/suspended solids is the primary fate for zinc in aqueous
environments, and will greatly limit the amount of solubilized zinc. Zinc is an essential
element and, therefore, is accumulated by all organisms. Zinc concentrations in air are
relatively low except near industrial sources. Volatilization is not an important process
from soil or water [1].

HUMAN TOXICITY

General. Zinc is an essential trace element, therefore, toxic effects can result if too
much or too little is taken into the body. The Recommended Dietary Allowances
(RDAs) for zinc are 15 mg/day for men and 12 mg/day for women [1]. The major
targets of zinc toxicity are the gastrointestinal tract following oral exposure and the
lungs following inhalation exposure [1]. Zinc is not mutagenic and has been placed in
weight-of-evidence Group D, indicating that it is not classifiable as to human
carcinogenicity by the USEPA [4].

Oral Exposure. A chronic oral RfD of 0.3 mg/kg/day is based on a LOAEL of 2.14
mg/kg/day for anemia in humans [4). Approximately 20-30 percent of an oral dose of
zinc is absorbed by the gastrointestinal tract [1]. Zinc has not been reported to be fatal
to humans and oral LDsy values in animals are not available [1]. In humans,
gastrointestinal effects (vomiting, abdominal cramps, diarrhea) and hematological
effects (anemia) have resulted from oral exposure to doses greater than 2 mg
zinc/kg/day. Long-term administration of zinc can result in copper deficiency [1]. In
animals, effects on the liver and kidneys, as well as the gastrointestinal and
hematological systems, have been reported [1]. Studies in animals indicate that
exposure to high doses of zinc (200 to 500 mg/kg/day) results in reduced fetal growth
and altered concentrations of zinc and copper in both the mother and fetus [1]. There

is no evidence that exposure to zinc affects development or reproduction in humans.
There is no evidence that zinc causes cancer in humans or animals following oral
exposure, therefore, an oral slope factor is not available [4].

Inhalation Exposure. A chronic inhalation RfC is not available for zinc [4]. Zinc is
absorbed through the respiratory tract, but the extent of absorption is not known. In
humans, death has resulted from exposure to high concentrations (estimated at 97,635
mg/m3) of zinc-containing smoke [1]. In mice, the reported LCT 5o (product of lethal
concentration and time to kill 50% of the animals) of zinc chloride was 11,800 mg-
min/m3 [1]. Short-term exposure to zinc dust and zinc fumes results in "metal fume
fever." This condition is characterized by an acute impairment of pulmonary function.
Acute (10-12 minutes) inhalation of 600 mg zinc/ms3 as zinc oxide has resulted in nasal
passage irritation, cough, chest pain, lung rales, and decreased vital capacity. No
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symptoms of metal fume fever were reported following exposure to zinc oxide at 14
mg/m3 for 8 hours, 45 mg/m3 for 20 minutes, or occupational exposure to 8-12 mg/m3
[1]. Information is not available regarding effects on reproduction or development in
humans or animals following inhalation exposure. There is no evidence that inhaled
zinc causes cancer in humans or animals, therefore, an inhalation Unit Risk is not
available [4].

Dermal Exposure. Zinc has not been reported to be fatal in humans or animals
following dermal exposure. Topical application of zinc (in the form of zinc oxide or
calamine lotion), however, is used to promote healing of burns and wounds [1].
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Appendix C

Spill Response Plan



APPENDIX C
SPILL RESPONSE PLAN

INTRODUCTION

Every effort will be made to minimize the potential for spills or releases
associated with the proposed field investigations. The risk of spills or release to the
environment can be managed through the development and implementation of a
site-specific Spill Response Plan. The Spill Response Plan developed will identify
the potential for spills or release to the environment and immediate actions that will
be taken in response to a spill or release.

POTENTIAL SPILL OR RELEASE CONDITIONS

The greatest potential for spills or releases occurs during subsurface
investigations and during the handling of drummed wastes generated by drilling
activities. For this reason, the spill response plan lists procedures that must be
followed during the proposed subsurface investigation to minimize the potential for
releases and to minimize the impact to human health or the environment during an
emergency spill or release. In addition, the responsibilities of personnel during a
spill or release are summarized.

DRILLING SAFETY PRECAUTIONS

Before any drilling or augering operations are performed, ES will determine
from existing utility diagrams and site interviews whether underground installations
(i.e., sewers, telephone, water, fuel, electrical lines, process lines, waste transfer
lines, or liners) are anticipated in the vicinity of the proposed drilling location(s).
All drilling locations must be cleared by Tinker AFB personnel before any activities
begin. Drilling will not commence until an excavation permit has been issued by the
appropriate Tinker AFB authorities.

Prior to drilling, the locations of all underground installations will be
investigated, as described above. In addition, drilling will be performed in a
cautious manner, slowly, with frequent checks for obstructions. A metal rod may be
pushed into the soil and used to probe for obstructions at each drilling location.

EVACUATION ROUTES AND PROCEDURES

An emergency such as a fire may cut off workers from the normal exit near the
support zone. Alternate routes must be established for evacuating victims. Routes
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should be marked and kept clear. The following guidelines will aid in establishing
safe evacuation routes:

Place the evacuation routes in the predominantly upwind direction of the
exclusion zone.

Run the evacuation routes through the contamination reduction zone. Even
if there is not enough time to process the evacuees through decontamination
procedures, there should be a mechanism for accounting for all personnel.

Consider the accessibility of potential routes. Take into account obstructions
such as locked gates, trenches, pits, tanks, drums, or other barriers, and the
extra time or equipment needed to maneuver around or through them.

Develop two or more routes that lead to safe areas and that are separate or
remote from each other. Multiple routes are necessary in case one is
blocked by a fire, spill, or vapor cloud. These routes must not overlap,
because if a common point were obstructed by a fire or other emergency, all
intersecting routes would be blocked.

Make escape routes known to all who go on site.

Mark evacuation routes with materials such as barricade tape, flagging, or
traffic cones. Equally important, mark areas that do not offer safe escape or
that should not be used in an emergency, such as low ground, which can fill
with gases or vapors, or routes blocked by natural barriers, such as cliffs or
streams.

Consider the mobility constraints of personnel wearing protective clothing
and equipment. They will have difficulty crossing even small streams and
going up and down banks.

GENERAL EMERGENCY RESPONSE PROCEDURES

Response operations adhere to a established sequence that starts with the
notification of trouble and continues through the preparation of personnel and
equipment for the next emergency.

Notification

Alert personnel to the emergency. Sound a site alarm to:

Notify personnel
Stop work activities if necessary
Lower background noise in order to speed communication

Begin emergency procedures.

Notify onsite emergency response personnel about the emergency and include
essential information:

What happened
Where it happened
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« Whom it happened to

» When it happened

» How it happened

« The extent of damage

» What aid is needed.
Size Up

Information about the incident and emergency response capabilities must be
evaluated. The following information should be determined, to the extent possible:

» What happened:
- type of incident

cause of incident

extent of chemical release and transport

- extent of damage to structures, equipment, and terrain.

 Casualties:
- victims (number, location, and condition)
- treatment required
- missing personnel.

» What could happen. Consider:
- types of chemicals on site
- potential for fire, explosion, and release of hazardous substance
- location of all personnel onsite relative to hazardous areas
- potential for danger to offsite population or environment.

» What can be done. Consider:
- eq-u.iprn'ent and personnel resources needed for victim rescue and hazard

mitigation
- number of uninjured personnel available for response
- resources available onsite
- Tesources available from outside groups and agencies
- time for outside resources to reach the site
- hazards involved in rescue and response.
Rescue and Response Action

Based upon the information available, the type of action required must be
decided and the necessary steps implemented. Some actions may be done
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concurrently. Nobody should attempt a rescue until backup personnel and
evacuation routes have been identified. Rescue actions may include:

Enforce the buddy system: Allow no one to enter an exclusion zone or
hazardous area without a partner. At all times, personnel in the exclusion
zone should be in line-of-sight or communications contact with the command
post supervisor or designee.

Survey casualties:
- locate all victims and assess their condition
- determine resources needed for stabilization and transport.

Assess existing and potential hazards to site personnel and to the offsite
population. Determine:

- whether and how to respond
- the need for evacuation of site personnel and offsite population
- the resources needed for evacuation and response.

Allocate resources. Allocate onsite personnel and equipment to rescue and
incident response operations.

Request aid. Contact the required offsite personnel or facilities, such as the
ambulance, fire department, and police.

Control.  Bring the hazardous situation under complete or temporary
control; use measures to prevent the spread of the €mergency.

Extricate. Remove or assist victims from the area.

Decontaminate. Use established procedures to decontaminate uninjured
personnel in the contamination reduction zone. If the emergency makes this
area unsafe, establish a new decontamination area at an appropriate
distance. ~Decontaminate victims before or after stabilization as their
medical condition indicates.

Transport. Take measures to minimize chemical contamination of the
transport vehicle and ambulance and hospital personnel. Adequately protect
rescuers should decontaminate the victims before transport. If this is not
possible, cover the victims with adequate sheeting. Before transportation,
determine the level of protection necessary for transport personnel. Provide
them with disposable coveralls, disposable gloves, and supplied air, as
necessary, for their protection. If appropriate, have response personnel
accompany victims to the medical facility to advise on decontamination.

Evacuate:
- Move site personnel to a safe distance upwind of the incident.

- Monitor the incident for significant changes. The hazards may diminish,
permitting personnel to reenter the site, or increase and require public
evacuation.
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- Inform public safety personnel when there is a potential or actual need
to evacuate the offsite population. Do not attempt large-scale public
evacuation. This is the responsibility of government authorities.

Before normal site activities resume, personnel must be fully prepared and
equipped to handle another emergency. The contingency plan should be reviewed
and revised according to new site conditions and lessons learned from the
emergency response.

EMERGENCY SPILL RESPONSE ACTIONS

In the event that a release occurs during or caused by drilling activities,
emergency spill response actions will be initiated. Generally appropriate spill
response actions are to stabilize and contain the release to the extent possible with
available equipment (shovels or drilling material bags) without endangering field
personnel, determining the nature of the release materials, and immediately
reporting to the ES field team leader.

Important release or spill information the ES field team leader will request
includes:

« Where the release occurred;

« What was released or spilled,;

« What caused the release;

» Approximately how much was released;

« What is known about the release materials (for example, the spill or release
materials are odoriferous);

« Environmental or human health impacts caused by the release; efforts made
to contain the release; and

« An estimate of necessary equipment or personnel that will be required to
contain or control the release.

The ES field team leader will be responsible for reporting release or spill
information to the base personnel and ES management. Specific responsibilities are
described below.

DRUM HANDLING PRACTICES

The wastes generated through site investigations (decontamination fluids, soil
cuttings, soiled PPE, etc.) will be appropriately handled prior to disposal. The
generated wastes will be placed in properly labelled 55-gallon drums that will be
staged to minimize interference with site investigation activities. Drum labels will
contain information concerning drum contents, date of collection, generator name,
and characterization of waste materials.

Accidents may occur during handling of drums that may result in spillage from
the drum or physical injury. To improve the safety of drum handling activities, the
following procedures will be followed.
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The drums will initially be staged near the point of generation. However drum
placement will not interfere with site activities. Following generation and labelling,
the drums will be moved to a specially designated area for staging prior to disposal.
Prior to handling, drums will be inspected visually to identify contents as described
by drum labels and verify drum integrity. Incompatible wastes will be segregated
during storage. Adequate aisle space will be maintained between drums. To
minimize the potential for accidents, drums will only be handled when necessary.
Before moving -any drums, the appropriate sequence for moving drums and other
containers will be determined. Personnel will be trained in proper lifting and drum
moving techniques in order to minimize the potential for injuries. Equipment with
sufficient rated load capacity will be selected to handle anticipated loads during
drum staging.

EMERGENCY DECONTAMINATION PROCEDURES

If prompt life-saving first aid and medical treatment is required, or some
physical catastrophe such as fire or explosion must be avoided, decontamination
procedures should be omitted.

In cases of severe physical injury, life-saving care should be instituted
immediately without considering decontamination. The outside garments can be
removed if they do not cause delays, interfere with treatment, or aggravate the
problem. Respirators and back pack assemblies must always be removed. Chemical
resistant clothing may be cut away. If the outer contaminated garments cannot be
safely removed, the individual should be wrapped in plastic, rubber, or blankets to
help prevent contaminating medical personnel and the inside of ambulances. No
attempt should be made to wash or rinse the victim at the site unless it is known that
the individual has been contaminated with an extremely toxic or corrosive material
which could also cause severe injury or loss of life. For minor medical problems or
injuries, the normal decontamination procedure should be followed.

If contaminants have been inhaled, treatment can only be performed by
qualified medical personnel. If the contaminant is on the skin or in the eyes,
immediate measures must be taken to counteract the substance’s effect. First aid
treatment generally includes flooding the affected area with water. However, for
some chemicals, water may cause more severe problems.

If a physical hazard must be avoided, decontamination should be carried out
after personnel have found a safe location.

RESPONSIBILITIES

It is the responsibility of the ES field team member at the release or spill
location to contain or control the release to the extent possible with materials at
hand in a manner that does not endanger field or base personnel. The release or
spill will be reported to the ES field team leader as soon as practical, within
minutes. ES field team members are also responsible for collecting, to the extent
possible, general release information, required by the ES field team leader, as
described above.
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The ES field team leader is responsible for recording the release or spill
information reported by ES field personnel and immediately contacting the Tinker
Air Force Base Fire Department, if necessary. The Tinker Air Force Base Fire
Department can be reached at telephone number 117. The ES field team leader
will also notify the ES Site Health & Safety Officer and the ES Project Manager
concerning release conditions. In addition, the ES field team leader will coordinate
with the ES Site Health & Safety Officer and will enforce site control and serve as a
liaison between field personnel and base personnel.

The ES Site Health & Safety Officer is responsible for implementing emergency
procedures and maintaining the telephone numbers of the ambulance, local
hospital, poison control center, and fire and police departments. The ES Site
Health & Safety Officer will advise ES field personnel, Tinker Air Force Base
personnel, and medical personnel of potential exposures and possible consequences,
as necessary based on release or spill conditions.
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Appendix D

Policy Letters from
U.S. Air Force



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKLAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKLAHOMA

FROM: QOC-ALC/PKOSS
7858 5th St Suite 1 09 SEP 1902
Tinker AFB OK 73145-9106

SUBJ: Procedures Requesting Emergency Care, F34650-F34650-93-D-0106,
Order 5001

TO: Engineering-Science Inc
ATTN: Jay Snow
7800 Shoal Creek Blvd Suite 222 West
Austin TX 78757

1. The following procedures should be used when summoning help in emergency
situations:

a. Supervisors should call the Hospital Emergency Room at extension
48223, advise them of the nature of the problem, the location, and
Supervisor's extension. A spotter should then be placed in a highly visible
area to direct the response team to the patient. It is desirable for the
spotter to remain in their location until all responding teams have arrived.

b. The Emergency Room will dispatch an ambulance and notify the Fire
Rescue Team of the problem and the location. In Building 3001, they will
notify the Occupational Medicine Service (OMS), who will also respond during
the day shift. Stickers with Emergency Numbers to attach to telephones can
be obtained from the Fire Department.

2. In the past, some supervisors in Building 3001 have phoned directly to
the Occupational Medicine Service for an emergency response., This could
result in a delayed response and could be of concern in serious emergencies
where a combined response is necessary.

GORDON MOHON
Contracting Officer
Directorate of Contracting



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKIAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKIAHOMA

FROM: OC-ALC/PKOSS
7858 5th St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Environmental Briefing, F34650-93-D-0106, Order 5001

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222W
Austin TX 78757

1. Tinker Air Force Base is committed to providing a safe and healthful work
environment to all its military and civilian workers, as well as the
surrounding communities. Any work you perform as a contractor on base shall
not generate an uncontrolled health hazard and/or pollute the environment on
base or the surrounding community.

2. The United States Environmental Protection Agency, the State of Oklahoma
local municipalities, and Tinker Air Force Base regulate materials discharged
into streams, storm drains, etc, and set guidelines for compliance. Many
construction and service industries inadvertently contaminate the
environment. Therefore, Environmental Management has briefly outlined some
major environmental concerns; however, you as the contractor, are responsible
for ensuring environmental compliance in your work area.

a. Any disposal of construction or service related materials through
storm drain systems is prohibited. These materials include, but are not
limited to concrete slurry, paint, paint related materials, detergents,
solvents, rinse water, and hazardous/nonhazardous materials.

b. Any construction or service related material entering the industrial
waste collections system is prohibited. Contractual allowances may be made
through coordination with the Environmental Management Compliance Division
(EMC), Civil Engineering (DE), and Base Contracting (PKO) .

c. Any hazardous materials used on base must be approved by EM and have
material safety data sheets both at the job-site and on file with EM.

d. ©No past construction project materials may be brought on Tinker Air
Force Base for disposal.

e. FEach contractor is responsible for disposing of their work-related
waste in accordance with all federal, state, municipal, and Air Force
regulations.

f. Should any unlabeled drums, hazardous waste labeled drums, or
hazardous materials be found on site, advise your employees to stay away from
the materials and notify EMC immediately.



g. This list of environmental concerns is not conclusive. If you have
any questions concerning any disposal practices, regulations, etc, please
contact EMC.

h. As a general contractor, you must brief any subcontractors you may
employ on all environmental requirements.

2z

GORDON MOHON
Contracting Officer
Directorate of Contracting
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKIAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKLAHOMA

FROM: OC-ALC/PKOSS gg 533 1993
7858 5th St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Contractor/Vendor Pass and ID Procedures

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222W
Austin TX 78757

1. The following procedures are to be used by contractors/vendors to obtain
passes/ID for their service personnel performing work on Government
installations:

a. The prime contractor must submit a regquest on company letterhead to
the Contracting Officer listing contract number, location of work site,
start/stop dates, and names of employees and subcontractors needing access to
the base. The letter will also specify individuals authorized to sign AFMC
Form 496, Request for Identification Credentials. The Contracting Officer
will endorse the request, attach copy of contract cover page, and forward to
the Security Police Pass and ID Office responsible for entry to the work site.

b. Upon termination of the contract or expiration of the identification
passes, the prime contractor must ensure that all base identification passes
issued to employees and to subcontractors' employees are returned to the Pass
and ID Office, and a letter of certification submitted stating all Base
Identification Passes have been turned in or have been accounted for. This
certification is attached to the invoice at the time of submittal for
payment. Mailing address: OC-ALC/PKOSS, ATTN: Gordon Mohon, 7858 5th St
Ste 1, Tinker AFB OK 73145-9106. Noncompliance with these requirements
results in withholding of final payment.

2. Any questions may be directed to the Contract Administrator, Gordon
Mohon, at the above address or by telephone at 405-739-3367.

[

GORDON MOHON
Contracting Officer
Directorate of Contracting



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKLAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKIAHOMA

(g SP o
FROM: OC-ALC/PKOSS v
7858 Sth St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Vertical Clearance Requirement for Contractor and/or Supplier Vehicles

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222 West
Austin TX 78757

1. All contractors and/or suppliers presently doing business with Tinker Air
Force Base are advised of the following:

a. Due to limited vertical clearance at Gate 20 and Gate 1, any vehicle
carrying cargo exceeding a total aggregate height of 13 feet 6 inches up to
17 1/2 feet vertical clearance from finished grade will be required to use
Gate 2 (Industrial Entrance), which is open from 0600-1800.

b. The Security Police Guards at these gates will turn back trucks
requiring state permits and re-route them. This might involve detaining
trucks during peak base traffic periods until traffic subsides.

c. During the period Tinker Air Force Base has had these structures in
place, each has sustained damage due to trucks carrying oversized loads
exceeding state maximum height limits. Therefore, it has become necessary to
initiate such actions.

2. Contractors and/or suppliers should direct those vehicles falling under
the specified height requirement to use Gate 2, which is the Industrial
Entrance.

3. Any guestions may be directed to Contract Administrator, Gordon
Mohon/PKOSS, telephone 405-739-3367.

ORDON MOHON
Contracting Officer
Directorate of Contracting
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKLIAHOMA CITY AIR LOGISTICS CENTER (AFMO)
TINKER AIR FORCE BASE, OKIAHOMA

FROM: OC-ALC/PKOSS -
7858 5th St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Use of the United States Magistrate's Court

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222W
Austin TX 78757

1. Tinker Air Force Base uses the U.S. Magistrate's Court in Oklahoma City,
Oklahoma for minor offenses committed by civilians, as provided for by Air
Force Regulation 110-15.

2. This court system applies to all visitors, base personnel, and
contractors.

3. A brief resume of the court and how it works is attached.

g s 4

GORDON MOHON 1 Atch
Contracting Officer Resume of U.S. Magistrate's Court
Directorate of Contracting
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REFERRAL OF CASES TO THE U.S. MAGISTRATE'S COURT

1. Authority: AFR 110-15, AFR 125-3, 18 U.S.C. Sec 1, 18 U.S.C. Sec 13, and
18 U.S.C. Sec 3401.

2. Purpose: To provide Tinker Air Force Base with the means to prosecute
offenses committed by civilian employees, dependents, visitors, contractor
employees, and non-federally connected civilians.

3. General Information: The United States Code provides for a Magistrate's
Court system, operating under the Federal District Court, to try cases
involving petty and minor offenses committed on federal property. A petty
offense is a crime for which a maximum penalty of six months imprisonment and
a fine of $500.00 may be imposed. A minor offense is a crime which may be
punished by a maximum of one year imprisonment and a fine of $1,000.00.

a. The decision as to whether to set up and utilize a Magistrate's Court
is in the discretion of the Chief Judge of each Federal Judicial District.
Cases arising on Tinker Air Force Base involving civilians could be referred
to the U.S. Attorney for indictment and prosecution in the Federal District
Court.

b. The Chief Judge, United States District Court for the Western
District of Oklahoma, has appointed Gary M Purcell as U.S. Magistrate
responsible for handling offenses occurring on Tinker Air Force Base. With
the magistrate system having gone into effect on 9 February 1982, there are
several alternatives for trial of cases arising within federal
jurisdictions. These are:

(1) Referral of petty offenses to the Central Violations Bureau
(CVB) in Denver, Colorado.

(2) Referral of minor offenses to the U.S. Magistrate's Court in
Oklahoma City, Oklahoma.

(3) Referral of more serious offenses to the local U.S. Attorney
for prosecution in Federal District Court in Oklahoma City, Oklahoma.

4. Constraints on Use of System: The Federal Court system may be used for
cases arising from violation of any federal statute. Also, under the
Assimilative Crimes Act (18 U.S.C. Sec 13), offenses which occur on the
portion of the base over which the Air Force has exclusive jurisdiction,
and which would be a violation of state law if committed off base, may be
assimilated into federal law and tried in the federal system.




5. How the System Will Work:

a. Petty Offenses: When Tinker Air Force Base law enforcement personnel
apprehend a civilian for a petty offense, they will issue a DD Form 1805
(violation notice) to the offender. The DD Form 1805 will advise the
offender whether he must appear in Magistrate's Court, the date appearance is
required, or the amount of fine payable to the CVB by mail (in those cases
where forfeiture of collateral is allowed). 1In cases not requiring a
mandatory appearance, the offender may send his copy of the DD Form 1805,
along with the amount of the fine, to the CVB, and no further action is
required. Or, he may request trial by so noting on the DD Form 1805. 1In
this event, the CVB will set a date for trial, notify all parties, and trial
will proceed in a normal manner. If an offender ignores a DD Form 1805, the
CVB will send one follow-up letter. If that is also ignored, the CVB will
notify the Magistrate, who will issue a bench warrant for the arrest of the
offender by the U.S. Marshall.

b. Minor Offenses: All offenses, petty or minor, may be referred
directly to the Magistrate's Court by the use of a complaint. The court will
issue an order authorizing the Base Staff Judge Advocate to sign and file
complaints. Upon the signing and filing of complaint, a summons to appear
will be issued to the offender and trial will be scheduled in the usual
manner.

c. Serious Offenses: Crimes other than petty or minor offenses will be
referred to the U.S. Attorney for indictment and trial in Federal District
Court in Oklahoma City, OKlahoma.

6. Facilities: For offenses occurring on Tinker Air Force Base, U.S.
Magistrate's Court is held every Thursday at the Federal Courthouse in
downtown Oklahoma City.

7. Foreign Nationals Assigned to or Visiting Tinker Air Force Base: In most
cases, Foreign Nationals are subject to the same rules as Americans.




DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKIAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKIAHOMA

FROM: OC-ALC/PKOSS 0 9 SEP 1993
7858 5th St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Tinker Air Force Base Parking Rules and Regulations, F34650-93-D-0106,
Order 5001

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222W
Austin TX 78757

1. This is to inform you of vehicle parking rules and regulations at Tinker
Air Force Base. If these restrictions are not followed, you or your
employees could be ticketed and a loss of base driving privileges could
result,

2. There is absolutely no parking on Staff Drive, which is located directly

east of Building 3001 in Area C. Any vehicles parking on Staff Drive will be
subject to immediate removal (towing) at the owner's expense. Loading and/or
unloading of material is not permitted prior to 0800 or between the hours of

1100 and 1300 or 1500 and 1630.

3. Other areas base wide where restrictions apply are as follows:
a. Handicapped slots - No parking at any time.

b. Mission slots - No parking between the hours of 0600-1645 Monday
through Friday.

c. Car Pool/Time Limit/Vendor slots -~ No parking between the hours of
0600-1500 Monday through Friday.

d. Parking in the slots noted in b and c above is permitted outside the
hours listed, on weekends, and on holidays.

4. Point of contact is Contract Administrator, Gordon Mohon, telephone (405)
739-3367.

GORDON MOHON
Contracting Officer
Directorate of Contracting



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKIAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKLAHOMA

FROM: OC-ALC/PKOSS 0
7858 5th St Suite 1 i
Tinker AFB OK 73145-9106

SUBJ: Clean up of Work Areas and Areas surrounding Storage/Office Trailers,
F34650-93-D-0106, Order 5001

TO: Engineering-Science Inc
7800 Shoal Creek Blvd Suite 222W
Austin TX 78757

1. You are hereby notified that the work area must be cleaned up daily to
the satisfaction of the Contracting Officer. All debris and rubbish must be
removed daily from the job site and the contractor shall arrange for his own
trash pick up. Removal and transportation of debris and unsalvageable
materials shall be in a manner as to prevent spillage on streets and adjacent
areas. Local regulations regarding hauling and disposal apply.

2. Furthermore, if you are allowed to place storage or office trailers on
Tinker Air Force Base, the area immediately surrounding your storage or
office trailer will be kept in a neat and orderly manner. This will require
the pick up of debris/rubbish and weed/grass control.

GORDON MOHON
Contracting Officer
Directorate of Contracting



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS OKLAHOMA CITY AIR LOGISTICS CENTER (AFMC)
TINKER AIR FORCE BASE, OKLAHOMA

09 SEP 1993

FROM: OC-ALC/PKO SS
7858 5th St Suite 1
Tinker AFB OK 73145-9106

SUBJ: Affirmative Action for Special Disabled and Vietnam Era Veterans,
FAR 52.222.35 (Apr 1984), F34650-F34650-93-D-0106, Order 5001

TO: Engineering-Science Inc
ATTN: Jay Snow
7800 Shoal Creek Blvd Suite 222 West
Austin TX 78757 )
A copy of this letter shall be returned to the undersigned within 2-weeks
indicating compliance with FAR Clause 52.222.35.

GORDON MOHON cc: OK State Employment Security
Contracting Officer commission
Directorate of Contracting

I certify that we are in compliance with referenced clause for this contract.

CAi—

Name

(/%/% i

! Date




DEPARTMENT OF THE AIR FORCE
656 CIVIL ENGINSERING SQUADRON (AFMC)
TINKER ALR FORCE BASE, OKLAHOMA

FROM: 654 CES/CEF
SUBJ: Pre Construction Fire Prevention Briefing for Contractor Personnel
TO: Contractor

1. The contractor or his authorized representative will coordinate all fire requirements/problems
through the construction management engineering monitor. All contractors, contractor's
employees, and subcontractors must abide by all fire regulations/requirements pertinent to the
area they work in or use. It is the prime contractor's responsibility to ensure that any
subcontractor is provided with fire requirements/guidelines.

2. Fires during contract maintenance can be prevented or controlled. Danger from fire is usually
greater during these operations than after contract completion. Serious fires can occur due to
accumulation of flammable combustible materials or debris and the presence of ignition sources.
Basic safeguards against construction fire hazards must be provided for during project planning.

3. The following is furnished for your general information and guidance. In no way is this
intended to be all inclusive. Contractor operations are of such variable nature this list should be
supplemented by the use of applicable safety standards and regulations.

a. Occupational Safety and Health Standards, the National Fire Protection Association, US
Army Corps of Engineer Manual EM 385-1-1, Air Force Occupational Safety and Health
Standards, Air Force Regulations, and Air Force Technical Orders establish safety procedures
which will be followed by all contractor personnel while performing work on an AF installation.

b. The prime contractors will brief their employees and subcontractors on fire reporting
procedures. Briefing will include location of administrative and/or fire reporting telephones and
fire alarm pull stations in the vicinity of the work site. All fires will be reported to the base fire
department (base phones 117/commercial 737-1117).

c. An adequate number and types of portable fire extinguishers will be furnished by the
contractor and will be located in plain sight as close to the work as possible. Suitability,
distribution, and maintenance of extinguishers will be in accordance with NFPA Standard #10,
"Portable Fire Extinguishers"'.

d. Before any "hot work' (cutting/welding/pipe sweating, etc.) is performed on the job, an
AF Form 592, "USAF Welding, Cutting, or Brazing Permit'", must be obtained and displayed at
the work site for the duration of the permit. Permits can be obtained from the Fire Department
by calling 734-7964 or the construction inspector assigned to the job if he is certified by the fire
department to issue permits.



R

e. The work area must be cleaned daily and kept clean and orderly during the period of
the contract. All debris and scrap material, tools, and equipment shall be cleaned from the work
site as work progresses and upon completion of the job. All combustible-type waste material will
be removed from the building or structure at the close of each day. Material will be kept at least
25 feet from any building or structure. Rubbish will not be burned on the site.

f. Do not use any fire hydrants, standpipes, hose or other fire protection equipment except
for fire emergencies. For use other than emergencies, i.e., filling trucks, etc., contractors must
have approval of the base fire chief.

g. Do not use torches, flares, and flare pots on the flight line, aircraft parking ramps, and
POL operations or areas without the approval of the base fire chief.

h. The contractor will notify the base fire department 24 hours in advance when ever an
existing fire detection alarm or extinguishing system must be taken out of service, disconnected,
relocated, and/or extended. The fire protection system components will be handled carefully to
assure reliability when the system is restored to service.

i. Smoking or the use of spark or flame producing equipment in areas where flammable
liquids are being used or stored is strictly prohibited.

4. The fire department is available anytime, day or night, for advise and assistance on any matter
pertaining to fire prevention/protection by calling 734-7964 (on base 47964).

5. The contents of this letter do not cover and cannot cover all possible fire hazards, but with the
cooperation of all parties concerned in the practice of good fire prevention, the possible loss of life
and property can be kept to a minimum. Should you have a problem concerning fire protection
within your activity, feel free to call us.

¢

- AMES C. GOODBREAD
Chief, Fire Protection Branch

CONTRACTOR'S ACKNOWLEDGMENT

Contractor's Name Contract Number Phone Number

I was briefed on the above fire prevention guidelines and rules. I was also advised to brief all of

my employees and subcontractors. An additional handout on fire prevention precautions was/was
not provided.

L] 5552

Contrac{g's Signature Date

Fire Department Representative



Appendix E

Documentation of Employee Training in
Hazardous Waste Operations
in accordance with 29CRF Part 1910.120(e)
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GeoResearch
a division of GEOSERVICES,
Susan Roberts
GeoResearch

a California corporation
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ENGINEERING-SCIENCE. INC

MEMORANDUM

July 7, 1993
. Post-It™ brand fax transmittal memo 767‘1Jiof pages » [
To: Tim Mustard —— e
)@/}) 5}1\33 Ooloclek [ Trocuy "Rrish (Osker
From:  Kristine Walke&\ ' Ko |
Dopt. NN Phone #
Subject:  Eight Hour Refresher Training Fax? 7

This letter is to inform you that the following individuals have completed Eight Hour
Refresher training in accordance with 29 CFR 1910.120 on June 16, 1993 at the ES-Austin office.

Lea Aurelius

Marcus Barksdale

Srini Dasappa
Christina Vail
Annette Ponds
Paul Loudermilk (ES-San Antonio)
Ron Flores (ES-San Antonio)
Kevin Tynes
Paul Hunt (based in Houston office)
Lynn Kleinvehn (ES-Houston)
Randy Palachek completed four hours of the required eight hours of refresher training.

A copy of the agenda is attached for your convenience. This letter also serves as certification
of completion of the above mentioned traimng.

If you have any questions Or Comments, please contact me at (713) 943-5454. Thank you.

ce: Tracy King
Randy Palachek
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The Occupational Safety and Health Act of 1970
orovides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Provisions of the Act include
the following:

Sy el

. Proposed Penalty" -

All employars must furnish to employess employment and a The Act provides for mandatory clvll penalties agalnst employers of
place of employment free from recognized hazards that are causing up to $7.,000 for each sarlous violation and for optional penaities ot up 10
or are likely to cause death or serlous harm to employess. Employers $7,000 for each nonserlous violation. Penalties of up to $7,000 per day
must comply with occupatlonal safety and health standards Issued may be proposed for fallure to correct violations within the proposed time
undar the Act. perlod and for each day the violation continues beyond the prescribed

abatement date. Also, any employer who willfully or repeatedly violates the
Act may be assessed psnalties of up to $70,000 for sach such violation. A
minimum penalty of $5,000 may be imposed for sach wlliful violation. A
violation of posting requirements can bring a panalty of up to $7,000.

Employees must comply with all occupational safety and There are also provislons for criminal penalties. Any wiliful violation
nealth standards, rules, regulations and orders Issued under the resulling In the death of any employes, upon conviction, Is punishable by 2
Act that apply to thelr own actlons and conduct on thoe lob fine of up to $250.000 (Or $500,000 If the Gmploy@f Is a Corpofaﬂon), or b‘/

The Occupational Safety and Health Adminlstration (OSHA) of Imprisonment for up to six months, or both. A second convictlon of an

employer doubles the possible term of Imprisonment. Falsltylng records,
reports, or applications Is punishable by a fine of $10,000 or up to six
months In Jall or both.

the U.S. Department of Labor has the primary responsibliity for
administering the Act. OSHA Issues occupational safety and health
slandards, and Its Compllance Safety and Health Officers conduct
jobsite inspactions to help ensure compllance with the Act.

_ Voluntary. Activity ...,

While providing penaltles for violations, the Act also encourages
etforts by labor and management, before an OSHA Inspection, to reduce
workiplace hazords woluntarlly and tn davalop and Improve safety and
heaith programs In all workplaces and Industries, OSHA's Voluntary
Protection Programs recognize outstanding efforts of this nature.

OSHA has published Safety and Health Program Managemant
Guldslines to assist employers In establishing or parfecting programs
to pravent or control employee exposure 10 workplace hazards. There
are many-public and private organizations that can provide information
and assistance In this effor, if requested. Also, your local OSHA office
can provide conslderablo help and advice on solving safety and health
problems or can refer you to other sources for help such as training.

The Act requires that a ranrasantativa of the smployer and
a representatlve authorized by the employees be glven an opportunity
to accompany the OSHA Inspector for the purpose of alding the
inspection.

Whera there Is no authorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number of
employees concerning safety and health conditions In the workplace.

Employess of thelr representatives have the right 10 file &
complaint with the nearest OSHA office requesting an Inspection If
they believe unsafe or unhealthful conditions exlst in thelr workplacse.
OSHA will withhold, on request, names of employess complalning.

The Acl provides that employess may not be discharged or Free assistance In Identitylng and correcting hazards and In
giscriminated agalnst in any way for flling safety and health improving safety and health management Is avaliable to employers,
complaints or for otherwise exarcising thelr rights under the Act. without cltation or penalty, through OSHA-supported programs In each

Employess who belleve they have been discriminated agalnst may State. Thesa programs are usually administered by the State Labor or
file a complaint with thelr nearest OSHA office within 30 days of Health department or & Stata universtty.

{he alisged discriminatory actlon.

" Posting Instructions -

Citation

Employsrs In States operating OSHA approved State Plans should
It upon Inspection OSHA belleves an employer has violated the obtaln and post the Stats’s equivalent poster.

Act a citation alleging such violatlons will be Issued to the employer.
Each citation wlil spaclty a time perlod within which the allaged
vioiauon MUst 06 STirocisd.

The OSHA cltation must be prominently displayed at or near the
place of alleged violatlon for thres days, of unth It Is correctad,
Lmichevel Is later, 1o warn smployees of dangers that may exist there.

wrniger ;.wovisio;r. Wi Thile 25,00 Garnl Dogulatians,
Part 1903.2(a)(1) omployars must post thls notice

(or facsimlle) in a conspicuous place where notices

to employeas are customarlly posted.
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More Information Washington, OC
1991 (Reprintec)
rdzitional Information and coples Atlanta, GA (404) 347-3573 . OSHA 2203
o '=g Acl, specific OSHA salety and Boston, MA (617) 565-7184 W‘L’ti/}\/
realth stangdards, and other applicable Chicago, IL (312) 353-2220
recuiaucns may be obtained from Dallas, TX (214) 767-4731
yoyu( employeryor from the nearest Denver, CO (303) 844-3061 Lynn Martin, Secretary of Labos
OSHA Regional Office in the Kansas City, MO (816) 426-5861 f L b
‘oliowing locations: New York, NY (212) 337-2378
Philadelphia, PA (215) 596-1201 U ‘S‘ Department o abor
San Francisco, CA (415) 744-6670 Occupational Safety and Heaxh ACMinistrason
Seatlle, WA (208) 442-5330

1

To report suspected fire hazards, Imminent danger salety and health hazards [n
the workplace, or other Bob salety and health emergencles, such as toxic wasts In the
workplace, call DSHA's 24-hour hotline: 1-800-321-0SHA.
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